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Identification of one class of closed-loop nonlinear dynamic systems
Besarion Shanshiashvili, Nugzar Kavlashvili
besoshan@hotmail.com, nkavlash@gmail.com

Abstract

The Structure and parameter identification problems of the nonlinear systems with feedback
of manufacturing processes on the set of continuous block-oriented models, elements of which are
Hammerstein and Wiener models with unit feedback are considered. The method of the structure
identification in the steady state based on the observation of the system’s input and output variables
at the input harmonic influences is proposed. The solution of the parameter identification
problems, which can be immediately connected with the structure identification problem, is carried
out by the method of least squares. The structural and parametric identification algorithms are
investigated by means of both, the theoretical analysis and the computer modeling.

Key words:
nonlinear system, block-oriented model, identification, structure, parameter
1. Introduction

Closed-loop nonlinear systems are widespread in manufacturing processes, in particular in mining
and smelting, chemical, pulp-and-paper industry, ecologies, etc. One class of such systems is defined by
the fact, that a part of the initial material remained unprocessed up to the required condition, when
passing through to the working part of the object, returns to the entry of this object forming the basis of
recirculation stream. Such kclosed-loop systems with positive feedback are characterized by the
maximum raw material utilization and comparatively high efficiency [1]. In such complex nonlinear
systems, the steady movement at their output is reached only at the certain values of the parameters of the
system and under the change of the input influence within certain limits.

In order to determine the regularity of current processes and for their control in nonlinear systems,
the block-oriented models are commonly used consisting of different modifications of the Hammerstein
and Wiener models [2] or general models, in particular, the Volterra [3] and Wiener [4] series and the
Kolmogorov-Gabor [5, 6] continuous and discrete polynomials.

The circumstance at the construction of models of such closed-loop systems of manufacturing
processes is that there is a certain a priori information about the system, that should be taken into
consideration. For example, for the mill of ore-dressing plant working with the closed cycle, proceeding
from their functioning conditions, there is a certain information about the static characteristic of the
system, which can be approximated by a polynomial function of the second degree. As to the system
inertance, it is considered in the form of linear dynamic - in particular, aperiodic elements [7]. Therefore,
we can use block-oriented models for modeling such nonlinear systems.

At the construction of the system’s mathematical model by using the system identification
methods it is necessary to solve different problems depending on the a priori information about the
system [8]. The construction of the system’s adequate model in many respects depends on successfully
solving structure and parameter identification problems.

Usually, the model structure is determined based on a priori information or depending on the
physical laws of the processes that take place in the system [8]. However, the structure of the model
determined this way often has high dimension, and its application is not expedient for the solution of
practical problems.

In the following years there were several papers [9-11] in which different aspects of estimation of
structure of model by data of system input-output were considered. As for the problem of parameter
identification problem, it can be usually solved based on the use of experimental data obtained through
experiments conducted in the system.

Due to the functioning peculiarities of closed-loop nonlinear systems and mathematical difficulties
at the solution of nonlinear differential equations, which describe processes in the systems, identification
problems in such systems are much more complex than the same problems of open nonlinear systems.
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In the given work the problems of structure and parameter identification of the closed-loop
nonlinear systems at their representation by Hammerstein and Wiener models with unit feedback based
on the observation of the system's input and output variables at the input harmonic influences are
considered.

The problem of structure identification is coordinated with Zadeh’s classical definition of
identification, i.e., it is supposed, that classes of models and input signals are given; it is required to
develop a criterion identifying the model structure from the class of models. Thus the a priori information
is applied to the definition of a class of models, and a posteriori information — for definition of structure
of model from this class.

The problem of parameter identification is connected directly to the problem of structural
identification using the experimental data, received for solving the problem of structure identification.
The offered method allows to determine the first part of parameters — static characteristics in the
stationary state, and the second part of parameters — dynamic characteristics in the steady state in the
frequency domain on the basis of the method of the least squares.

2. Classes of model and input signals
2.1. Class of models

Proceeding from the features of systems working with a closed cycle [12], it is conditionally
possible to pick out the direct channel and the channel of a feedback. There is a transformation of initial
material to the ready product with the direct channel, and there is a movement of a recycle in the system
with the channel of a feedback. In practice usually the ready product is transferred to the following cycle
of technological process and the initial material and the recycle are measured. The knowledge of
mathematical model of the channel of a feedback enables constructions of model for the whole system.

Let’s consider the set of the continuous block-oriented models with feedback for presentation of
the feedback channel of nonlinear closed-loop systems

L={sli =12}, 1)

where s1 - Hammerstein model with unit feedback, sz - Wiener model with unit feedback (fig 3).

u X : ¥y
fix) Wip) >
Z
u X . )
_*%_" W) | W
z

Fig. 3. The block-oriented models with feedback:
a) Hammerstein model with unit feedback,
b) Wiener model with unit feedback.

i)

A

h)

L 2

A

Hammerstein model with unit feedback is described by the equations:

y(®) = W) fly@® +u®)]. 2

On the basis of the a priori information, it is supposed that the nonlinear static element, which is
the part of block-oriented models with feedback, is described by the polynomial function of the second
degree:

f(x) = c1x + cax?, (3)

where c1, ¢z are constant coefficients and the free member co is absent, since there is no signal on the
output of system with feedback at the zero input signal.
The transfer function of the linear dynamic element has the following form:

_ 1
w(p) = g )

10
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where T - time constant, p designates the differentiation operation: p = d/dt.
If we consider expressions (3) and (4) in expression (2) after several transformations, we get that
the Hammerstein model is described by equations:

2() = = 5x(6) + 2x2(t) + ul®) + (), (5)
T T T
y(©) = x(t) —u(®). (6)
For Wiener model with unit feedback:
y(@®) = W-(p)f~1y ()] — u®. (7)
From (3), we get:
f10) =B+ VB + _x, (8)
where
p="". ©)
2c2

If we consider (4) and (18) in (7), we get:
v(6) = — " v(®) + Cv2(0) + u@®) + (B - c_p), (10)
T T T T 2
y() = c2v2(t) — c2f82. (11)

Equations (5) and (10) are the ordinary nonlinear differential equations of the first order - Riccati
equations.

2.2. Class of Input signals

For solving the problem of parameter identification of nonlinear systems it is supposed that the
input variable of the system u(t) is a harmonic function:

u(t) =Asinwt. (12)
3. Mathematical description of output forced oscillations

In order to solve structure and parameter problems it is necessary to solve differential equations (5)
and (10) taking into account (12), and also to consider stability conditions of the steady motion at the
output of the closed-loop nonlinear systems.

For the nonlinear systems with the closed cycle, it was obtained [7], that the implementation of the
following conditions:

0<c1<1,0<cy, (13)
and
- 1-
u<—2 (14)
2¢2

where 1 - a value of the input signal for some steady state, guarantees the system stability. Therefore, for
the Hammerstein and Wiener models it is supposed, that the conditions (13) - (14) are valid.

According to the above mentioned, for the solution of Riccati equations, corresponding to the
models, it is possible to use the method of a small parameter and to search for the solution of the
equations in the form of the following series:

x(1n =Z plx (11, (15)
where u is small parameter.

3.1. Hammerstein model with unit feedback

11
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If considering (12) in equation (5), we get:

x(t) = — L= x(t) + Zx2(t) + L Asinwt + Acoswt (16)
T T T

It follows from conditions (13) and (14) that c; is a small parameter and we can assume that:
Uu=cz. a7

The smallness of ¢, ensures rapid convergence of the solution (15). If in the expression (15)
members of the second and higher orders small values are not taken into account, we can be limited to
two members:

x(t) = x(t) + cx1(t) . (18)

If we put (18) in equation (5) and equate coefficients of terms with the same degree of ¢, on the
right and left sides of the equation, we ge}:_c .
x@®=-—" 0 ) :
o , Xt + FAsmlwt + Acoswt
i@=-= () 2. (20)

1 x1t +;X0f

(19)

T

Equations (19) and (20) are first-order linear ordinary differential equations. If we solve equation
(19) with zero initial condition and consider the obtained solution in equations (20), then by solving it
also at zero initial conditions and take into account (5), we get that the output variable of the model the
steady state is represented as follows:

= A%2(1 + w?T? — Asj A(l + w?T?
YO = g0 MG VD, oy Asinot +  AQXLTD it — )
1 1 1 +w T
C,)AZ
- - cos( 2wt — (‘["2)' (21)
—~\2 292 —~\2 272
2[(1 ¢ )f+o T] /(1 e f+o’T
where
T 2wT
0 =arctgL+ arctg ® )
1 _ 272 1-c
1=eitan? 20T
¢ =2arctg—  —+arctg .
2 1—c1+w?T? 1—c1

3.2. Wiener model with unit feedback

The forced oscillation at the output of the model is defined by the expression:
c A2 c A?
2 2

= varr)  Arwarr) 27 05) (22)

where
@3 = arctgwT.

In expression (22) members of the second and higher orders small values are not taken into
account.

4. Structure identification

The problem of structure identification of closed-loop nonlinear systems was considered earlier on
the set of continuous block-oriented models with the feedback at system input periodic influences [13-
15]).

In the given work the identification problems of the closed-loop nonlinear systems, for
simultaneous estimation of the model structure and dynamic parameters, on the subset of continuous
block-oriented models, elements of which are Hammerstein and Wiener models with unit feedback, at the
system input harmonic influences are considered.

12



Identification of one class of closed-loop nonlinear dynamic system

Analyzing the expressions of the forced oscillation at the output of the Hammerstein and Wiener
models and considering that for real systems in overwhelming majority of cases T > 1 ,it is possible to
determine a choice criterion of the model structure:

o Hammerstein Model with unit feedback - a constant component of the output periodic signal is
decreased when the period of the input periodic signal increases;

o Wiener models with unit feedback - a constant component of the input periodic signal is
increased when the period of the input periodic signal increases.

The algorithm of the structure identification of nonlinear systems with the closed cycle is as
following:

o For the structure identification at the input of investigated system the harmonic influence with
the different frequencies should be given and the output steady state functions should be written;

e To determine constant components of the output periodic oscillations using the numerical
harmonic analysis;

e To determine model of investigated system from the set (1) using developed criterion of the
structure identification.

5. Parameter identification

A considerable quantity of scientific works, in which this problem is solved based on different
approaches and methods, are devoted to the problem of parameter identification of nonlinear systems.

At the representation of nonlinear systems by the block-oriented models, most of the methods of
the parameter identification are developed for opened models [16-18]. In some works [13-14] offered
method of parameter identification of nonlinear systems with feedback allows to define a part of
parameters — static characteristics in the in the stationary state, and the second part of parameters —
dynamic characteristics in a transitive mode. But when determining the dynamic characteristics, it is
necessary to calculate the derivatives based on experimental data related to the acceptance of errors. It is
necessary to notice that there are also other approaches [19-21] to identification of nonlinear systems by
using feedback.

The majority of block-oriented models with the feedback are nonlinear concerning the parameters
and the analytical solution of the parameter identification problem is possible for some low order models.

5.1. ldentification of static parameters

For the Hammerstein and Wiener models with unit feedback the connection between the input and
output variables in the stationary state is determined by the equation:

(1 = c)x(8) — cox2(t) = u(o), (23)
where the connection between the variables x and y is defined by expression:
x=y+z (24)

Let's assume that u;, y; (i =12,.., n) which are the values of system’s input and output variables

u(t) and y(t) are known in the steady state at the moments t; (i =12,., n) , then according to (10) we
get:

A—chxi—cxt=w; (i =1,2,...,n). (25)

Static parsmeters estimates by the least squares method were previously obtained [13-14] using
expressions (25):

E5 02

i=1 i=1 i=1 i=1

¢, =1- (26)

BB

i=1 i=1
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i i i=1
CZ: n H n 2 (27)
(Z x.z)( x‘.‘)— [ x3
! I} 1]
i=1 i=1 i=1
5.2. ldentification of dynamic parameter
The application of the Fourier approximation [22] for the output periodic signal of the
Hammerstein model enables to obtain the estimates of the Fourier coefficients'a/2, ‘g, b, (k=12).
By equating estimate’a/2 with its theoretical values, we’ll get:
® _ A2(14w?T?)
== = = (28)
1 1
From (28) we get:
@l(1—c1)? + (1 —c)w?T?] = A% 4+ w2A2T2, (29)
After transformation of expression (29) we get:
[A2 —g(1 — c1)]w?T2 + A2 —"g(1 — ;)3 = 0. (30)
Using the expression (30) at different frequencies w = w; (i = 1,2, ...,n), we obtain:
[42 —"g;(1 — c)]w?To + & ="a(1 — c1)® — A2, (31)

where g; (i = 1,2, ...,n) - values of the Fourier coefficient at the frequency w;, & (i =1,2,...,n) -
errors of measurements and approximations, and

To=T2 (32)

Let's consider the features for T parameter estimation by the method of least squares using the
expression (31).
The error squared sum is:

s=§lg3=§ {(a2-a,(1-2 )+ [a2-a,(1-2 ) o )2 (33)

If we differentiate (33) by To, we’ll obtain:
_22 {(12-a,(1-2,) 2+ [a2-a,(1-2) |oir )[42-a,( 1-2)) |0} . (34)
Equating (36) to zero, we’ll obtain the following expression for estimating TAO:

il[Az—ﬁUl(l—f ]w41 —E[A*—a 1-2, ][ o 1- cl)—A?]wf. (35)

If we take into account (32), from the expression (35) we get:

3 [e-ai1-2) oul1-2) -4

7= . (36)

ZJ[ (]_‘1)2]“’?

The application of the Fourier approximation for the output periodic signal of the Wiener model
enables to obtain the estimates of the Fourier coefficientsa/2:
~ 2
a, ) czA n
2 1+
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Determining the time constant by the least squares method, we get that the error squared sum for
Wiener model is:

n n
s= e2= (e,A-ay - a,w )2, (38)
ii=1 i=1
where To is defined by (32).
If we differentiate 38) by To and equating the received results to zero, we’ll obtain the expressions

for estimating T , and from there we get:

n
Z ( e A= a\zoz) 2h
7= |2 . (39)

1

~ 4
\ Z o™

i=1

Estimates Tfor Hammerstein and Wiener models can be also obtained by using expressions ‘g,
'h, (k =1,2) and compare the estimates obtained using’g .

6. Accuracy of the received results

To use the algorithms of structure and parameter identification, designed in accordance with the
developed identification methods in the manufacturing conditions under noise and disturbances, it is
necessary to investigate identification method on accuracy.

The identification methods were investigated by theoretical analysis and computer modelling. The
reliability of the received results, at the identification of the closed-loop nonlinear systems of industrial
processes conditions in the presence of noise and errors, depends on the measurement accuracy of the
systems’ input and output signals and on the mathematical processing of the experimental data. When
using various schemes of the numerical harmonic analysis, it is recommended to accept that the value of
the output signal at the certain time moment is an estimation of the mathematical expectation of the value
of the output function at the present time moment.

Besides, as it is known, that used method of the least squares for parameter estimation is noiseless.

The investigation of the algorithms of the parameter identification of nonlinear systems was
carried out by means of the computer modelling by using MATLAB.

We used both, the tool of package Simulink-toolbox for the system modelling and tool Symbolic
Math Toolbox for the solution of the equations. Computer modeling confirmed the correctness of the
results obtained from the theoretical studies and the expediency of using them to solve practical problems.

7. Conclusions

The identification problems of closed-loop nonlinear systems get specific forms, proceeding from
their functioning peculiarities. When carrying out the experiment in such systems it is necessary to
consider the conditions of stability of each movement at the output, since such movements can become
steady under certain values of the system static parameters. Besides, when obtaining the expressions of
the output variables of the closed nonlinear systems analytically it is necessary to solve nonlinear
differential equation that relates to the mathematical difficulties.

The method of structure identification of closed-loop nonlinear systems in the steady state on the
subset of continuous block-oriented models with the feedback on the basis of active experiment under
input sinusoidal influences is offered in the given work. Analytical expressions of forced oscillations
obtained at the system output are used to solve both structure and parameter identification problems.

At parameter identification in the steady state under the determined input influences static
parameters are estimated first, followed by dynamic parameters estimation based on the least squares
method.
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HNnenTndukanust 0qHOro KJIaMcca 3aMKHYTHIX HeJIMHEHbIX JTMHAMMYECKUX CUCTEM
Buccapuon llanwuaweunu, Hy23ap Kasnaweunu

Pe3iome

PaccmatpuBaroTcst 3a7aun MACHTHU(QHKAMKA CTPYKTYphl M MapamMeTpOB HEJIMHEHHBIX CHCTEM C
0o0paTHOM  CBA3bI0  NPOW3BOJCTBEHHBIX IIPOIIECCOB HAa MHOXECTBE HENPEPBIBHBIX  OJIOYHO-
OPHEHTHPOBAHHBIX MOJIETIEH, JIEMEHTaMH KOTOPOTO SBISIOTCS Mojenu ['ammepmireiina m Bunepa c
eIMHUYHOW 00paTHOM cBs3bI0. IIpe/ioskeH METOoN CTPYKTYPHOW HACHTH(HUKAIWUM B YCTaHOBHBILEMCS
pEeKUME, OCHOBAaHHBIM Ha HAONIOAEHHM BXOIHBIX M BBIXOJHBIX NEPEMEHHBIX CHUCTEMBI IPU BXOIHBIX
TapMOHMYECKUX BO3/EHCTBUAX. Pelnenne 3agaun mapaMeTpudeckol HASHTH(OUKAINH, KOTOPYIO MOXKHO
HETIOCPEJICTBEHHO CBs3aTh C 3aJaded CTPYKTYPHOW HICHTU(HKAILMH, OCYIIECTBISIETCSI METOJIOM
HaMMEHBILINX KBapaToB. VcciaenoBaHbl alrOpUTMbl CTPYKTYPHOH U MapaMeTPpUYECKON HUACHTU(DHUKALMN
C TIOMOIITBIO KaK TEOPETUYECKOT0 aHAIN3a, TAK U KOMITBIOTEPHOT'O MOACITHPOBAHHS.
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O meToaax KOHBepPTalUM OYKMeKepCKUX K03 PUIHEHTOB B BEPOSITHOCTH
Buxmop Xyyuweunu

Email: otariko@yahoo.com
Pe3rome

PaccmoTpeHa akTyajbHasi npodjema TpaHchopMmanuu OyKMeKepcKHX K03(p@uuHeHTOB B
BeposiTHOCTH. OnucaHa ucTopusi o0Hapy:KeHUsl Pa3INYHBIMHM MCCJIEA0BATeIAMU TPYAHOCTEH M
NapajoKCoB, CYyIIeCTBOBABIINX B 3TOH 00J1acTH, a TaKKe YCHJIMH, NPeINPUHATHIX MMH HAa NYTH
€O3JaHUsA HAAEKHON M KadyeCTBEHHOH TeopuM mepexona oT K03 (HIUEHTOB K BePOSATHOCTAM M
o0patHo. IIpu 3TOM HekoTOpOe BHMMAaHHE YAEJEHO M BONIPOCY ABTOPCTBA CO3JAHHBIX TeOpHIi.
OTMe4YeHO W Y4YTeHO BJIMSIHHE HAJIOr000JI0KeHHSl HAa COOTBeTCTByHIHe (OPMYJbI H CXeMbl
ajnropuTmoB. CaejiaH 0030p NPUIIOKEHUH TEOPUM — KaK y:Ke pa3padOoTaHHBIX, TAK U TPeOYHOIIUX
CBOEro pa3BUTHA.

Kniouesvie cnosa: oykmexepckue kodppuuuenmet, éepoamnocmu, 0dds, Khutsishvili’s theory,
the power method

1. BBenenue

IIpoOnema  KayeCTBEHHOTO  MOAEIMPOBAHUS  3aBHCUMOCTH  MEXAy  OyKMEKepCKUMHU
ko3¢ ureHTaMu 1 BEpPOATHOCTAMH COOTBETCTBYIOIINX COOBITHII NPEACTAaBISIET HECOMHEHHBIH HHTEpEC
g OykMekepoB M MX KireHToB. OOpa3HO roBOps, O Mapu, 3aKII0YaeMbIX Ha CIIOPTHBHEBIE COOBITHSA,
MOYKHO TOBOPHTH Ha JBYX SI3bIKaX — HA SI3bIKE BEPOSITHOCTEH U HA SI3bIKE OyKMEKEPCKUX KO (HUIINEHTOB.
Hecny4aiiHo mociieiHue iBa CI0Ba MEPEBOSITCS HA aHTIUICKUH S3bIK OTHAUM KOPOTKHM CIIOBOM “0dds”,
T.e. maHchl. [IpaBuia 3akioueHus napu GopMyIupyroTcsi B TepMHHAX KO3(QUIMEHTOB, HO TIyOOKHA
aHaIM3 IIAHCOB COINEPHHKOB HE MOXET OOXOAMThCA Oe3 NPHMEHEHUs TEPMHHOB M (OPMYJ TEOpPHH
BeposiTHOCTel. TakuM 00pa3oM, pa3paboTka Haa&KHOH TEXHOJOTHMH IEpeBOJa C OJHOTO s3blKa Ha
JpYTOH SIBJISIETCS aKTyaJIbHOM pobieMoii. B HacTosmiel crathbe Mbl OrpaHuuuMcst Tpo0ieMoit iepeBoia
OyKMEKepCKHX KOI((QHUIMEHTOB HA COOBITHS B BEPOSTHOCTH 3THX coObITMH. OOpaTHas mpoueaypa
UCIIONIB3YET T€ XK€ WICU, XOTS M MMEIOTCS HETPHBHAIIBHBIC HIOAHCHL. MBI COCPEIOTOYMMCS Ha IIPSIMOM
TIepeBOIE.

2. INocraHoBka 3aga4u

Hamra 3amaga (Gopmysimpyercs MOBOJBHO TIPOCTO: JaH Kod(hduimeHT K, BbICTaBICHHBIIH
OyKMEKepoM Ha KOHKPETHBI MCXOJ HEKOTOPOro CIIy4aifHOro COOBITHSA, TpeOyeTcsi OnpeneiuTh
BEPOSATHOCTB P 3TOr0 MCxoja. HamoMHHM IpOCTOE NPaBHIO PAacu€TOB MEXIY HIPOKOM, AEIAIONINM
CTaBKy M OyKMeKepoM, MPUHHUMAIOIIUM 3Ty CTaBKy. Eciu Mrpok yrazan mcxon coOBITHS, TO OyKMeKep
BO3BpAII[aeT My CYMMY CTaBKH, YMHOKCHHYIO Ha K, €CJIH jKe IPOrHO3 HIPOKa OKa3alcs HEBEPHBIM, TO
CymMMa cTaBKH ocTaéres y Oykmekepa. OueBnaHO, uto K > 1, nHaue WrpoKy [AeiaTh CTaBKY HE UMeEeT
cmbicna. O4eBUIHO Takxke, 4To mpousBencHue Kp < 1, nnaue Oykmekep OymeT B CpefiHeM MIPOUTPHIBATS.
JlelicTBUTENbHO, MaTEMATH4YECKOE OXKHMJAHWE BBIIUIATHI OyKMEKepa Ha NPHHATYIO €IUHUYHYIO CTaBKY
paBHo pK + (1-p)x0, 1 OHO He JOJDKHO MPEBBIIATH CYMMY 3TOi cTaBku. Benmmunny € = Kp ecrecTBeHHO
Ha3bIBaTh BbIOayell, COOTBETCTBEHHO OYKMEKEpy OT €IMHHUYHOI CTaBKH B CPEJHEM OCTaércs CymMa,
paBHas (1- €) > 0. DTy e cyMMy B CpeJHEM NPOUTPHIBACT UTPOK W BOZHUKAET BONPOC — MOYEMY JKE B
TaKoM cityyae oH mrpaet? Jlego B TOM, YTO Y HEro MMeeTcs CBOs, Ooiee BBICOKas OLCHKa BEPOSTHOCTH
HCXO0/a, HA KOTOPBI OH CTAaBHT, U 3Ta OLCHKA BEIMYMHBI P TAKOBA, YTO Mpom3BeacHHe KP mpeBbiaeT
eIMHUIly, T.€. MaTeMaTHYecKOe OXXHMIAaHWE BBIUIPHIIA HMIPOKA IIOJOXKUTENBHO, HHa4de TIOBODS,
BBIUTPBIBACT OH, a He OykMekep. Brmpouem, Ooxbluas YacTb MIPOKOB HE YTpY)KHaeT cebs pacyérom
BEPOATHOCTEH, a HIIEMEHTapHO HAJeeTCs Ha yady.

Ham mnoHamoOWTCS TOHSATHE Tak Ha3bIBAEMOro dYeCTHOro Koddduimenta. D10  Takou
KOO (UIMEHT, TPH KOTOPOM MAaTEeMAaTHYECKOE OXKHIAHHE BBIUTPHIIA OyKMeEKepa paBHO HYIIIO.
OueBuaHO, 4TO OH paBeH 1/p. Hampumep, dvecTHble KOI(QQUIMEHTH HA BBIMAJCHUE Opia IPH
NOAOpacChIBAaHUM TPABUIIBHOW MOHETHI, MECTEPKH HA CUMMETPUYHOM HIPAIBHOM KyOHMKE M KPacHOTo
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L[BETa B pyJIETKE PaBHBI, COOTBETCBEHHO, 2, 6 n 37/18. B oTnmume oT yka3aHHBIX NPHUMEPOB, 3HAUCHHMS
YECTHBIX KOA(PHUIMECHTOB Ha NCXOIbI OyKMEKEPCKUX COOBITHH M3BECTHBI JIMIIb TPUOIH3UTEIBHO, 110 TOH
MIPUYMHE, YTO MPUOIM3UTEILHBIMH SBIISIOTCS OLIEHKH COOTBETCTBYIOLIMX BEPOSITHOCTEH. BBULY mpsimoro
BIIMSIHUSI TOYHOCTH OLICHKH BEPOSITHOCTEH Ha MPHOBUIE OYKMEKEPOB, MOCIETHAE YACISIOT 3THM OLICHKaM
O4YeHb OOJIBIIOE BHUMAHUE.

[Tocne Toro, kKak OyKMeKep OLIEHHI BEPOSITHOCTH, a, CIEOBATEIbHO, M YECTHBIH KO3((DUINEHT, OH
BBICTaBISIET CBOM KOI((HUIMEHT, MEHBIIMH YECTHOTO, T.€. YJOBJIETBOPSAIOMMK ycioBuio € < 1.
Hanpumep, eciau TEeHHUCHCT BCTpEYaeTcss C paBHBIM [0 CHJIE TPOTHBHUKOM, TO Ha €ro moOeny
BEICTaBIeTCA KOX(pUIMEHT, paBHb 1.9 < 1/0.5 = 2, unn okono 3toro. Ilenpto Oykmekepa sBIsSETCS
MOJTy4YE€HHEe MaKCHMAJIBHON NMPHOBUIM OT IMPOJAKH KIMEHTAM HAJEXIbl Ha BBIUTPHINI, YHPaBIISIOIIIM
rapaMeTpoM ke sIBIIsieTcsl Bbava €. Mpl OyzeM mpeanosaraTb, 4To OyKMEKep BHIOMpaeT ONTHMalIbHOE
3Ha4EHHE 3TOr0 MapaMmeTpa, T.€. €r0 NMPHObUIb JODKHA MAAaTh KaK P yBEIMYCHUH BBIAAYH, TaK U MPH
e yMeHbBIIEHHH. JTO MPEAIOI0KEHHE OCHOBAHO HA YPE3BBIYAHO Pa3BUTON WHTYUIINHA U MaKCUMAJIBHON
WH(QOPMHUPOBAHHOCTH OIBITHOTO Oykmekepa. B npuBenénnoM mpumepe Bbiaaua € = 1.9x0.5 = 0.95, Ho B
HEM IMIaHCHI TIPOTHBHHUKOB M3BECTHBI. B obmem ciayuae 3 K = 1.9 paBeHctBo p = 0.5 He BBITEKAET, T.K.
YpOBEHb BbIIa4X HaM HEU3BECTEH — OH He 00s13aH ObITh paBHBIM 0.95. bonee BBIMykII0 Mpobiema BUIHA B
ciygae K = 1.5 s Tennunca win sxe K = 1.9, HO tst TpéXpe3yabTaTHOro (yTOONBEHOTO MaTYa.

B ypaBHenuu € = Kp OTHOCHTENFHO BEpPOSTHOCTH P BbIJaya € SBISCTCS HEU3BECTHBIM MapaMeTpoM
U HaM HUYEro He OCTaércs, Kak OLIEHMBAaTh HE TOJBKO P, HO U €. J{nsd e€ perieHus Mbl MCHOIb3yeM
JIOTIOJTHUTEIbHYI0 MH(POPMAITHIO O KOIP(PHUIIMEHTaX HA albTCPHATUBHBIC MCXOJbI COOBITHS — B TCHHHCE
9TO KO3 PUIMEHT Ha MoOeay CONEPHUKA, a B (pyTOOIE — 3T0 KOI(D(DHUITMEHTHI HA HUYBIO U HA TIOPAXKCHUE
n30paHHOW HAMM KOMaH[bpl. Mbl OrpaHUYMMCS IOCTAaHOBKOHW 3aJauul JUIsl TPEXPE3yIbTaTHOTO COOBITHS —
pacrpocTpaHeHue e¢ peIleHHs Ha COOBITHS C JABYMs, YETBIpbMs M 0ojee B3aMMOMCKIIIOYAIOIINMHU
HCXOJIaMH, COCTABJISIOIMMU TTOJTHBIM KOMIUIEKT, 3aTpyIHEHUH HE IPEICTaBISET.

WTak, MCXOMHBIMU JAHHBIMH B HAIllCW 3amaue sBISCTCS Tpoiika koddduimentoB Ki, Kx u Ka,
COOTBETCTBEHHO Ha N0OeNy, HUYbIO M NOpakeHHe KOMaHIbl ¢ HoMepoM 1 B maTtye 1 VS 2. Ha Brixoze
TpeOyeTcst ONpeIeNIUTh COOTBETCTBYIOIINE BEPOSITHOCTH P1, Px U P2, @ TAKXKE BBIAYH €1, €x U €2.

3. Kaaccuueckas Teopust

TpyAHOCTB IIOCTABICHHON 3aJa4l 3aKJII0YACTCS B TOM, UTO IS ONPENISNICHUS IIECTH HEN3BECTHBIX
MBI UMEEM JIHIIb YeThIpe ypaBHEHUs — 3T0 € = Kipi, 1 = 1, X, 2 u p1+ px+ p2= 1. [loatomy nmpuxoauTcs
JIeJIaTh HEKOTOpBIE IPEAIIONOXKEHUS O IOBEJCHWM HEHM3BECTHHIX BelIMuMH. Kiaccumueckuil moaxon
Oe3aleIUBIHOHHO MOJpa3yMeBaeT BBINOJHCHUE PAaBCHCTB €1 = €x = €, = E = const. B TakoMm ciydae
nony4aem pi = E/ki, rne E = 1/(1/ky + 1/ky + 1/K2). Kiaccuueckoe pelieHne ecTh IepBoe, YTO IPUXOIUT B
TOJIOBY, IO3TOMY OHO HE UMEeT KOHKpPETHOro aBTopa. boiee Toro, nosroe Bpems Aake MbBICIb O KaKOM-
nub0 OTJIMYMM BbLAAY IPYr OT Apyra u oT E Obuia Henpuemuemoit u E mo ompeneneHuio cyuTaioch
BbIJIaueil Ha 33J]aHHYI0 TPOHKY K03(duuneHToB. Mbl He Oy/ieM MepPeYncIIsiTh HEJOCTATKH KIaCCHYeCKOU
TEOpHUH, KOTOPYIO MBI Ha3Bam E-moznensio. OHN yka3aHsl B paborax [1-10]. Bcé e cnemyer oTMETHTS,
4TO BenMuYMHA E B ompenen€HHOM cMBbICIe SBIISETCS CPEIHHM 3HAUYCHHEM TPOHKH (€1, €x, €2) M IIpU
HAIMCAHUHM KOA(PPHUIIMESHTOB OHA CITYKUT XOPOIITHUM OPUCHTHPOM JJIsi OyKMEKepa.

4. ABTOpCKasi MOaeIb

C 2001 roma aBTOp MpakTHYECKH 3aHUMANCA OykMekepckuM Om3HecoMm, a k 2008 romy mM Oblia
paspaboTaHa HOBas TeopHsl mepexona Kod(hPHUIHEHTHI-BEPOSTHOCTH, H30aBIEHHAs OT HEIOCTATKOB
Kiaccudeckoit Teopuu. B mepenncke [10] on momenmics cBoeit Teopueii ¢ apropamu padotsl [11]. B aToii
paboTte OyKMeKepbl pacCMaTpUBAINCH B KAUECTBE HKCIIEPTOB 10 MPOTHO3Y MCXOOB CIIOPTHBHBIX MaTdei
U Ka4eCTBO MX JKCIEPTU3bl  OLECHMWBAINCH HA OCHOBE OTPOMHON CTaTHCTHUYECKOH 0a3bl JaHHBIX. IIpu
3TOM HCIONB30BAINCh BEPOATHOCTH HCXOMAOB, IOIyYEHHbIE IO (hopMynaM KJIACCHYECKOW TEOPHUH.
ABTOpBI Ccpa3y K€ OLECHWIN TEOPETHYECKHE NPEUMYIIECTBA IPEIIOKEHHOW MOJAENH, OTKA3aJIHCh OT
KIaCCMKM M BCE CBOM pacu€Tbl NPOU3BENIM 3aHOBO, HO YK€ O HOBBIM (Qopmyiam. Pesyrbprar,
onyOnMKoBaHHbIA B [3], MOKa3ax 4To MOKa3zaTeldu BCEX, 0€3 UCKIIOYEHHMs, SKCIEPTOB YIYUIIMINCh H,
TaKkuM 00pa3oM, peasbHasi CTAaTUCTHKA TaK)Ke IMOJATBEP/ANIIa IBHOE IPEUMYIIECTBO aBTOPCKONW MOAEIH MO
CPaBHEHHUIO C KJIACCUYECKON. 3aMHTEpPECOBAHHBIE CHELMAIUCTBI TO3HAKOMUINCH C HOBOH MOJENBIO B
npunoxeHud B roit ke pa6otel [3] mox wasBamuem Khutsishvili’s theory. Omyckas BaxHyro
MOTHBAIIMOHHYIO YacTh HallIeil TEOpHH, H3I0KEHHYI0 KpaTko B [3] M moapoOGHO B MaiogoCTYIMHBIX
Hay4yHOMY cooOlecTBy padorax aBropa [1,2], u3mOXMM OCHOBHYIO HIew Hamiero meroaa. OHa
3aKJIIOYAETCS B €CTECTBEHHOM ITPEIOJI0KEHHIH, YTO BBIIa4a € 3aBUCUT OT BEPOSITHOCTH P TIO CTETIEHHOMY
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3akony: e(p) = 'Y, rne norapudm Gepércs mo ocHoBaHMIO 2, a 3HaYeHHe H HAXOMUTCSA YHMCIIEHHO U3
HenuHeiHOrO ypaBHenus Y K;M1092H) = 1 rpe i = 1, X, 2. ITapamerp H omHO3HAYHO XapaKkTepH3yeT
HCKOMYIO CTENIEHHYIO (PYHKIIMIO uepe3 e€ 3HaueHnue B Touke P = 1/2: H = e(1/2).

HeobxoauMo Takke OTMETHTh, YTO BMECTE C M3JIOKCHHEM B [3] Haleld Teopuu MpekpaTuil CBoé
CYIIECTBOBaHHUE TaK HasbiBaeMbli mapagokc favorite-longshot bias [12], umeronuii uctopuro ¢ 1949 rona
[13]. On 3aknroyasncs B TOM, 4TO KO3(DGHIHMEHTHl Ha SBHBIX (HAaBOPHTOB 3aBBHILIANKCH, & HA SIBHBIX
ayTcaiiiepoB, HaoOOpOT — 3aHmkamuch. Hama pabora mokaszama, 4To Ha CaMOM Jele HHKAaKUX
3aBBIIICHUI ¥ 3aHKCHUI HET — OyKMEKephl IeHCTBYyeT ONTHMAaJIbHBIM 00pa3oM, TO €CTh MapajoKca He
CylIecTByeT. DTo ObUI MapagoKec B paMKax KIacCHYeCKoil Teopur. Pe3onaHcHas paboTa [3] mMeeT cBhIIIe
70 TUTHPOBAHUI M OIIpeeNIEHHAS X YacTh CBSA3aHA CO CCHUIKOW Ha Hamly Teopuro. Ho JWmp HECKOIBKO
ABTOPOB HE TIOJCHIUIMCH YKa3aTh UM U (DaMHIIMIO aBTOpa TEOPHH — 3TO caeilaHo B paborax [4,14-17].
Cpenn HUX HEOOXOIUMO OTMETHTH PabOTy aBCTPAIHICKHUX YUEHBIX [4], B KOTOpoil oHE caenmand 0030p
MOMBITOK YIYYIICHUS KIACCHIECKOI TEOPHH. DTO — A[INTUBHBINA METOL [5], MyIbTHIIHKATHBHBINA METO
[4] u meton Iluna [6,7], KOTOpPBIE aBTOPHI 3aCIYKEHHO PACKPHUTHUKOBAIN U TPEIJIOKUIN CBOH METO/,
cosmanaromuii ¢ mammm: “Clarke [8] gives details of this method, used in a commercial application
described in [9]. It was also described in Vovk and Zhdanov [3] and attributed to Victor Khutsishvili.”
[8] u [9] u3 mpuBenénHOM 1MTaThl — 3TO padotsl Kimapka 2016 roga u 2007 roxa, a [3] - ato pabGora
Boska un Xmanosa 2009 roma. Ilo Bcelt BuaummocTH, Kiapk m aBTOp HACTOAIIEH CTaThu pazpadoTaiu
OITHY W Ty XK€ TEOPHIO HE3aBHCHMO Jpyr oT apyra. E€ Ha3panus pasusarcs: Haie — 3o H-mozmens [1],
Bogka u Xnanosa — 3to Khutsishvili’s theory [3], a Kiapka — ato The Power Method [4]. Cratss
Knapka ¢ coaBropamu 2017 roga HaOpana 11 uurupoBanuii, ctathi jxe aBtopa [1,2], BHOMMO,
TPYIHOCTYIHBI — TOT ke Kiapk nutupyer He ux, a [3].

5. Hanoroo6maoxeHue 0yKMeKepoB U 00001eHNe TeOPUH

Bykmekepckuii OM3Hec B psiie CTpaH 3ampeliéH Mo NMPUYMHE €ro ‘‘TJIeTBOPHOrO” BIMSHUS Ha
0€3BOJIBHBIX TPaXK/1aH, TPATSIINX HEaAeKBaTHbIE [0 CPABHEHUIO CO CBOMMH JI0XOJIaMH CyMMBI Ha 60pBOYy
C 3aKOHaMU TEOPHUU BEPOATHOCTEH U MATEMAaTUYECKOW CTaTHUCTUKU. Tam e, rie OH paspeluéH, mpece
HaJIOTOB Ha OYKMEKEpOB M HMX KJIMEHTOB INOCTOSHHO BO3PAaCTaeT W HeaJeKBAaTHbIE a3apTHBIC HIPOKH
Oankpotsarcst emé ObicTpee. OuepenHbIM ynapoM Ui HUX ObUIO BBEJCHHE Hallora Ha 000poOT
OYKMEKEpOB, UTO JeJlaeT Hally TEOpUIo Hed((EKTUBHOM NP BEPOSTHOCTSIX MCXOJIOB COOBITHH, OIU3KUX
K enuHune. JlelcTBUTENFHO, YIMOMSHYTBI BHJ Halora YCTaHABIMBAaeT Ui BBIIAYM €CTECTBEHHBIH
MIOTOJIOK, MEHBIINH €ANHHIBL, a CTETIeHHas (PYHKIUS TP 3HAYECHUAX, OJM3KUX K €ANHHIE, STOT IIOTOJIOK
npobuBaer. Kpome atoro, B ycioBusix Hajora ¢ 000poTa y OyKMEKEepOB HMEETCS] BO3MOXKHOCTD JIETaJIbHO
CKPBITH CBOH 00OpOT 3a CYET CTHMYJIMPOBAHUS SKCIPECCOB — CTABOK Ha HECKOJBKO HE3aBUCHMBIX
ncxonoB. Koaddumment Ha sxcnpecc MoxkeT ObITh paBHBIM 500 ¥ BBIIIE, HO 3TO JOCTHUTAETCS 3a CUET
CIJIPHO YMCHBUIEHHBIX 3HaueHHUN €(D) IpH MaibiX BEpPOSTHOCTSX, M y OYKMEKEPOB MOSBILIETCS PEe3epB
Tt 0OBSIBICHUST OOHYCOB Ha dKcIpecchl. Tak, mpece Hajora JaBUT Ha CTETIEHHYI0 QyHKIMI0 H-Momenn
JBOSIKMM 00pa3oM: IpH OOJIBIINX P — B CTOPOHY YMEHBIIECHHUS €€ 3HAUCHHH, a IIPU MaJbIX P — B CTOPOHY
YBEIUUCHUS.

VYuuteiBas BbIIIeCKa3aHHOe, B [2] paMku Hamieidi Mojenu ObUIM pa3OBHHYTHI C IIOMOLIBIO
cnenyromeit Momupukamuu Qyskuun Beyaun: e(p) = a + (b-a)xp'odE-AMHD) - [Tpy ectecTBeHHBIX
orpaHnueHUsIX Ha mapamerpsl H, a u b (ogro u3 Hux 0 <a < H < b < 1) sta dyHKIUs BO3pacTaeT mo p u
e(0) = a, e(1/2) = H, e(1) = b. TIpu orcyrcTBuE Hanora ¢ oGopora b = 1. PeanbHo 3HaYeHHE @ JTOHKHO
npuHaUIeKars uarepsany [0, 0.4], 3sHauenue b — uareprany [0.9, 1], a 3Hauenne H — untepsany [0.75,
0.99]. apamerpsr @ u b MoxHO crenars 3apucsamumu oT H. C TeXHHYECKOM CTOPOHBI [T HAXOKICHHS
Tpoiiku BeposiTHOCTH M H 1o Tpoiike koapduIHMEHTOB cliefyeT yKe pelaTh CHUCTeMY H3 TpEX
HEJIMHEHUHBIX U OJHOTO JIMHEMHOTO YpaBHCHUA OTHOCUTCIBHO BepOHTHOCTeﬁ n H, YTO HEC ABJIACTCA
pobnemoti [2].

6. Ipuaoxenus

CxeMa MpUMCHEHHs H3JIOKECHHOW TEOpHH Tpo3pauHa [2]: BHayajge KOHBepTalMs JaHHBIX
K03(p(HhUIMEHTOB Ha OCHOBHBIE HMCXOJBI COOBITHH B MX BEPOSTHOCTH, 3aTE€M IO W3BECTHBIM CTPOTHM
MaTeMaTH4ecKuM (OpMyJiaM BBIYMCICHHE BEPOSTHOCTEH HA COMYTCTBYIOIIME HCXOIBl M, HAKOHEII,
00paTHBIH Tepexox K K03 GUIrueHTaM Ha 3TH UCXOIBI.

Camoe 3IIeMEHTapHOE MPHIOKEHHE — 3TO pacdéT Kod(PQUIIMEHTOB Ha JABOWHBIC W Oe3HMUYCHHBIC
ucxonsl [2]. Ecnm, x mpumepy, 310 1X, TO BHayaie Hy)KHO HEpeUTH OoT K03 PHIMEHTOB Ha obexy 1 u
HUYBIO X K BEPOSITHOCTSIM P11 Px, 3aTEM BBIYMCIHUTH BEPOSTHOCTh MCXOAa 1X 1o mpocteimeii popmyie
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(0 METOdaX KOHBEpPpTALMHA GyKMeKep(EKI/lX KOZ)(l)q)l/IlIl/IeHTOB B BEPOATHOCTH

Pix = P1 + Px H, HaKOHeIl, MepedTH OT Pix K Kix. Jlerko mokasaTh, 4to aBOiHON KOd(duImeHT 1x,
HaWJICHHBIM MO JaHHOM CXeMe, ONTHUMAaJICH, B OTJUYME OT 3aHMKCHHOM KIIACCMYECKOM BEIMUYMHBI
Kix = kixKy/(ki+Ky).

Bropoe npusnoxenue — 310 pacyér k03(h(HULNEHTOB Ha 3KCIPECChl. 3/1ECh B CPEIHEM 3BEHE CXEMBI
ucrons3yercs (Gopmyna BEpOSTHOCTH NPOU3BEACHHMS HE3aBHCUMBIX COOBITHH. BakHbIM siBisieTCS
NIPaBUIIBHBIA BBIOOP OyKMEKepOoM Mapamerpa a.

Tpetbe mpuiokeHHe — 3TO pacyéT KOA(PPHUIMECHTOB HAa MCXO/bl MHHOBAI[MOHHBIX BUPTYaIbHBIX
MaTuel [18]. B cpeaneM 3BeHe BEpOSITHOCTb, HAIPUMED, BUPTYAIIBHOW HUYBU €CTh CyMMa IIPOU3BEACHUI
BEPOSATHOCTEH Ha MOOENbl, HUYbM W MOPaXCHUS BUPTYAIBHBIX CONCPHUKOB B COOCTBEHHBIX PEATBHBIX
MaTyJax.

UeTBEpTOE NPUIIOKEHUE — CAMOE CIIOXKHOE IO MPUYMHE TPYNOEMKUX BBIUMCICHHNA B CpPEIHEM
3BCHE CXEMEBI, KOTOPhIE HY)KHO IPOW3BOJAUTH B peallbkHOM Maciitabe BpeMeHH. OHO Ke SBISICTCS U
CaMbIM I[EHHBIM CPEIH PACCMOTPEHHBIX, 3TO — pacueT koddduimenToB TeHnucHoro marya in play [19-
20].

OTzmenpHOE HampaBlieHHE, TPHMEHSIONIEe HAIly TEOPHI0, — OSTO aJTOPUTMBI IPOTHO30B,
WCTIONB3YIONINE IKCIIEPTOB W MPOXOAIINE anpodanuio Ha HHOOPMAIMHA O JTOCTHKECHUAX OYKMEKEpOB.
Ono paszpaborano B padorax [3,14,16,17].

7. 3akaioyeHue

[TpakTHyeckyto IOJE3HOCTh WAEH, M3JIOKEHHBIX B HACTOALIEH cTaThe, YIOCTOBepsieT (akT nx
NpUMEHEHHsI MO KpaiHeill Mepe TpeMsi TPY3MHCKMMH U IByMs aBcTpaiuiickumu [4] OykMeKepcKUMHU
KOHTOpaMH.

039939690 3098303096 GHOOL 5EdIMNMJdT0 3MbB39MESE00L IgmMYOOL dglobgd

30dGH™6 bvy30930¢00
69Bomdg

3obbommos 3930939600 3m9B0E0gbGHJOOL  sEBdsMMdIddo  3mb3gMm G300l
5JH OG0 360HMdgds. 50hgM0wos bgoolibgs 83393900l 3096 53 sMdo sMLYdMEO
Lodbgggdols s 356MoEMJLgdIOL IMPIBOL, s3MIMZ] 3M9B0GE0YEGHIO0B  sEBIMNMBYdbY
235905L3Ws-29IML3olL  Lsodg®m ©s bsMolbosbo mgmMol  9gJdbol aBoby  Fowgdwo
doenolibdgzol obEM®M0s. s35LMobsgg 49M3Z3JMLO Y, Mgds dogdwgbs dgddboco mgmMogdols
33GMmMHMIOL  Logomblsg.  o©0bodbmwos s 2om35¢obobgdmwo  idga3MoL  bgyegargbs
99505d0b BMOHIMEGOLS S 5EYMOHOMTJOOL dgdgdBg. J0TMbOEIE0s PIMBHOOL 53E035(30900
— OHMyMO§ 1339 999M05390e00, 515939 0LYIMYBO, HMIYIOEF 630l 2o630056(dsL dmombmaL.

About methods for converting betting odds into probabilities
Victor Khutsishvili

Summary

The actual problem of the transformation of betting odds into probabilities is considered. The
history of the discovery by various researchers of the difficulties and paradoxes that existed in this area,
as well as the efforts made by them towards the creation of a reliable and high-quality theory of the
transition from coefficients to probabilities and vice versa, is described. At the same time, some attention
is paid to the issue of authorship of the created theories. The influence of taxation on the corresponding
formulas and schemes of algorithms is noted and taken into account. A review of the applications of the
theory, both already developed and requiring further development, is made.
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Plants Net Optimal Production Planning Algorithm
Dali Sikharulidze, Nugzar Dadiani

dali_sx@yahoo.com
Abstract

Research objective is design of the algorithm, taking into account the constraints on raw
materials quantity, time and maximal productivity of the plants when optimizing the work of the
company, managing the net of different productive capacity plants processing perishable raw
materials. In the article for this problem of multicriteria optimization there are considered 4
criteria of optimality: maximal revenue, minimal expenditure of raw materials, economic efficiency
and time. In the algorithm Pareto method of reducing multicriteria problem to single criterion
problem is used. For selection of weight coefficients the method considered in [3] is suggested. By
this method the compromise solutions maximal deviation from optimal values of local criteria is
minimized. This method permits to get objective values of weight coefficients without participation

of experts.
Key words:
Pareto method; minimization of maximum deviation.

Optimal production planning, considering such important criteria, as maximal revenue, minimal
expenditure of raw materials, economic efficiency and time, is of great importance for company,
controlling the net of perishable raw materials processing plants, in order to use efficiently manufacturing
resources and facilities and to get maximal profit.

We introduce the following variables: suppose, that the plant produces n kinds of products with
the quantities x4, X9, ... , X py;

115-j- th raw materials reserve, j=1,2,...,m;
;- — th raw materials outflow capacity for i — th product manufacture;
BF.BY — correspondingly lower and upper bounds for i-th product output quantity,i = 1.2, ..., n:
TE T — correspondingly lower and upper bounds for s-th plant period of duty, , s = 1.2, ...,
;- i-th product quantity discharged by s-th plant in the time unit, s = 1,2, ..., k;
t.;- time, spent by s-th plant for i-th product manufacture;
b; - s-th plant cash disbursement for i-th product manufacture;
¢; — i-th product unit price;
C —fixed cost; T — running time of the plants net;
We have the following relations:

Xy = Doy O o
Bf =Xiiasts S B/
E:!:j_mi_;l' E;f:lﬂ'si tx=0;,j=12 ..,.m;
T =3t t, =TV, s=12, ..k BBty =T
All variables, mentioned above are nonnegative.The criteria are:

Revenue:
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&N k .
‘t:l - E;‘:lci 23:1 gsitsi '
Raw materials minimal consumption(maximal residue):
_Tm n k .
$o= i:l{_ﬂi - E[:lmii Eg:l g by },
Economic efficiency:

b, = EF:;Ek;;':Ei—bsi}rsiﬁ.s[ —c
T IR IE bsitsias+C

Time:
5 n
Py =Xg=1 Li=1lsi,

The third functional is a homographic function, that by well- known [1] transformation reduces to

the linear one. Let
1

Nk bty a, +C

P

and
Lz = Vi
The problem in new denotations has the form (the fourth functional is the quantity, opposite the
time in order to have the maximization of all criteria):

F=Yr.3% cayys —max (1)

F, =X, (02;p-Yk 3k, wja,;y,; - max 2)

F3 = E?zizizi'[:'?i—bsi}}’se ty; —Cp —max (3)
Fy=-Xi=12i=1Ys — Max (4)

In new denotations the constraints will have the following form:
Yi=10s Vs — Bip = 0;
B p Xy o v = 0;
Qip— T TE o075 20,j =12, .,m; (5)

Z Vei=Tp 0¥ =2 0p=2ls =12, . ki=212,..m

& =1

& n
k=li=

E;zzi}’gf-T;"p =05=12..k;
TVp Rl v = 05512,k

i
k=1 %i=1Ysi DsitCp=1;
For solving multicriteria{(1),(2),(3),(4)}-(5) problem we use Pareto’s method [2], by which for
every functional F.[=1,....4 ingiven constraints (3) we solve linear programming problems (1)-

(5),(2)-(5),(3)-(5),(4)-(5) and get correspondingly

F'(Ff.F: F}are the compromise values of remaining functional, corresponding to
F'), E(F} F2, F~the values, corresponding toF.'), Fy (B}, Ff , Ff'~ the values, corresponding toF3,),
F;(Fi.F;, Fi-the values, corresponding toF}). After that, the following problem with one criterion is
set in the form:

F=Tf, "2 — max (6)

I
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with the constraints (5) .

The  numbers ©f; 0,005, 00,5 ﬂjz?zl o =1, are weight coefficients for partial
criteria F7,1=1,....4 . Every solution of the problem (6)-(5) for any fixed feasible combination of the
coefficients oc,, I=1,...,4, is Pareto-effective solution and the set of these points is Pareto-set for given

problem. As a rule, the coefficients oz;,I=1,....4 are given by experts, using Saaty’s method. But this
choice however is subjective. That is why we have chosen the method, providing objective choice [3]
.The following inequalities represent the normalized compromise plans deviations @1 = 1, ...,4 from 1
(corresponding functional normalized maximal value).As the goal functions are measured in different
measure units, we normalized them, dividing each of them by F;".

. F? FE F}
0=1—(m+a, S+ag—=+ay =)= 4
' g Fg a

ﬂ = l — {gl +ﬁrﬂ+ﬂ'3§_+g4§f){ ﬂ: (7)

Fg F
0=1- {a’l—m'n +ar3+f:4F.) 4

=
0=1- {n:rlF_m'«F +arg§.+ar4} =dy
Let
d =maxd, ! =1,.. 4

Then inequalities (7) will be:

FE FE F3
)+ o+ = =+ d =1
T F B LN
Fi Fg F$
) —+ o+ g—=+amt+d =1 8
e (8)
F} F
ﬁrlF.+ar«F_+a'3+a4F_+ﬂ =1
Fi _F%  F§
alF_+a’nF_+ﬂ'3F_+g4+ﬂ =1

Let
F:F o — —
F_,h =1.41=1,.4

e

Al =

(These coefficients shall be evaluated when solving each of the linear programming problem (1)-(5), (2)-
(5),(3)-(5).(4)-(5)).
Then the system (8) takes the form:

Oyt oy toa ¥y tayyy t 8 = 1

O ¥ 1a+ln Hlg ¥ gatEa Y ant d

[
-

)
Oy ¥1a+la Y¥og g tia ¥ an + 8 = 1

tty ¥ug Foo)oy tOaya ta, +8 21
Now let’s solve the linear programming problem
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U(e, 8) = @ = min

with the constraints (9) and (10):

4

1=1 %=1, 04y, 005, 005,00,4,8 = 0.

(10)

After evaluating these coefficients, the next stage is solving of the linear programming problem (6)
with the constraints (5). After simple transformations of the solutions of (6)-(5), we get the compromise
solutions of the given problem

—_ vk .
Xy = Lig=q By tsz'y

k
E:!:J_ If"-;':'_;l' 23:1 e tsi'

the last sum is the amount of the j-th raw materials, used by the s -th plant for producing of ¢th product,
corresponding to the compromise values of £;,i = 1,2, ..., n;s =1,2,..,k; j = 1,2,...,m.

5@ 0m30 LEFoMTMMS JugE ol M3BH0ToEMO F)dstdOl EOLYIT©
@50 BOobsME0dy, baBs® sosbo
M9bomdg

330930L  Logsbos olgmo  seEam®omdol dgaghs, MmIgEog Lodwswrgdsl dmy339dL
9m3obobmm  BoerIgdoo  6gwgMmol  25058539853909wo  3md3sbool  bgoalibgs
LoddEo3MOL LofoMImms Jugerol 3+9dsmdol M3E00DsE0s. 53oLMSL, MbEs Yomzowolobgdwem
0gdbsl 99be3900 by gmwbg, ©OmbBy ©s LEfomImms LB s3z™MdBY. LGHsGH0sdo o3
961535003003 gM0Mo  M3EH0ToDs3o0l  58mEsbobsmzol  gobobowmgds 4 3Mo@GgMomdo:
3ogdLodogr®o dgdmbogowo, byowgmewol dobodsemo obobstxo, MHYBEHNOILIMdS s M.
5aMOomMITo godmoygbgds IM535¢3M0EGHIO0MW0 58MmEsbol JOHM3M0EHIH0Tosbby ©oyz9bol
356MgBHMl dgomo. {mbomo 3m9x803096@gd0L  Fodmbsmzwgms©  gsdmygbgdmwmo dgommo,
390mm030Bg0mo  [3]-00, GMI0oL  msbsbdooz bgds  Wm3swMo  3MoEgHowmdgdol
3@00oeMo  36093690mdgdoLash  3MmI3GMIoLEo  smblBgdoL  FogbodogIMo  FoEbOmOL
00b030bBs0s. g 9gomEOo  Bsdwgoqdsls  0dggzs  dogommo  fmbomo  3m9n0E09bEgdoL
®d099d&HmMo 36033690mdgd0 9du3gMEHmS Fmbsfforgmdol s609dy.

AJITOPUTM [UISI ONITUMAJIBHOTO TJIAHUPOBAHUS PA0OTHI CETH NPeANPUATHI
Janu Cuxapynuosze, Hyesap /laouanu
Pe3rome

Iensto nuccaenoBaHus ABISIETCS pa3pabOTKa aIropuTMa, MO3BOJISIOIEI0 ONTHMU3UPOBATh PabOTy
CeTH MPEANPUATHH C Pa3IMYHOM MOIIHOCTHIO, NPHHAWISKALNICH KOMIAHMM 10 IepepaboTke
CKOpOMOPTSAIIErocs chlpbs. [Ipy 3TOM ZOIKHBI OBITH YUTEHBI OTPaHUYEHHS HA CHIPbE, BPEMSI, MOIITHOCTh
mpeanpusATHid. B cTtatbe 11 3TOi 3a1a4M MHOTOKPUTEPHAIEHON ONITUMI3AIAN PACCMOTPEHBI 4 KpUTEpHUs
ONTHMAJIBHOCTH: MaKCUMaJbHas BBIPYyYKa, MHHUMAIIbHBIE 3aTPaThl ChIPhS, pEHTA0ENbHOCTs U BpeMs. B
anropuTMe Ucnonb3yerca MeTo [lapeTo cBejeHHs MHOTOKPUTEPHATIBHOM 3a1a4l K OAHOKPUTEPUAIEHOM.
st BBIOOpA BECOBBIX KOI(D(PUIMESHTOB UCIIOIB3yeTCs METOA, MPEIoKeHHbIH B [3], cornacHo koTopoMy
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MHUHUMHU3HPYETCSI MaKCUMAJIbHOE OTKJIOHEHHE KOMIIPOMHCCHBIX PELICHHH OT ONTHUMAIbHBIX 3HAUYCHUH
JIOKabHBIX KPHTEPHEB. OJTOT METOJ II03BOJIICT MOJNYYHTh OOBEKTHBHBIC 3HAYCHHUS BECOBBIX
K0a(dureHToB 6e3 y4acThsi 3KCIepToB.
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gLl gdEs© oo FguOEgdOLmZ0L LsFoMmm EMH®OL K -6 3gMomEado. 53 doliogol dglsdyg
396Bm3ogdol  Loa®mdg  s0gdmos  dogbodogr@o  3gMom©o T, ©oash  dgodergds
56BOMdEIL 356D, MMBoL Fglitrgengdsz IMombm3L dmer0sh LT3 39M0MEU.

Hi — domgwmo $odob ghomgsbbmdomgdosbo dsbogos, i=1,2,..., M, Hi ULob@gdsdo
dmbgg®obl 6 [0, T] 39Homol 3s63sg3emdsdo MmOl 08 dobodserw® dmdgb@L, MmIgEw by
QM3 56 900¢gds Y500 35 gdOL Fglicyengds;

Pi - dogwo $o3ol gemysbbmdowmgdosbo dsbogos, i=1,2,..., M, Pi 430639690l i-m®o
G030l 535930l JLoliBEgdwsE LoFoMmM EMMOL bobaMmAw03zmMdSL;

Di - domgwo $o3ob gemyebBmdomgdosbo dsb0gos, i=1,2,..., M, Di 4306396900 i-m60
G030l ©o35gdOL oMo 35©9dL. 6 [0, T] 3gMomEol 4sbdsgzermdsdo ™oL 0d
85db0docow® IMIGBEL, MMBgEBg 23090 5O Bg0dEgds fYgdIo 0gml I-MMO g IBOL
F9bOEgds. Y39w ©O35¢Gds 56 Fgodwgds 0ymb oMYdE0wo. sdoGHMI M0G0
©©535¢g00L IgLodsdolo gargdgb@o 53 Jobogzdo EsLsRYRT0 39MOMEOL drerm dmdgb@olb Gmeros.
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9999396 3Mmbsdzomo

30639 derm3do bgds bafigobo dmbsigdgdol dg@obs, domo 936 AodmEbs, o3
99b396MGOL L300l Ggmb393580 LoFotMm JqlifimMgdgdol bodwogdsls 0derg3s.

9900930 dm30 Mo bsfowobogsb Tgggds: 30639 bsfiowdo 08 356M0s6EHIOOL
50mMBg35 bgds, MMIgEms MgowoBgdsE dglodwgdgdos OHMOL M35wbsHBOHOLom. dgmdy
Boffoewdo 3o 53 20mOBIMEo  396056EHJ00D 3oz bgds 25sMBgzs 08 3oM056EJdOLY,
MMIgEms  Gglolierengdessi Logo®Om MHglOLYdOL MoMmEIbmds 56 5FoMdIOL MaLwOLYdOL
23900MgMma0  Mom@gbmdsL. 969 s0moMBgzs  39M0sbGHIBO, MMIgEms FguMMEgds3 MHMOL
dm399me 9mdnbEHdo dgladergdgderos MHglwyMLigdol bodx 30l M35¢LsHBOOLOM. 0l 350M0sbEHgd0,
H™Imgdoa 9m3gmer 3mdgbGdo s69M9goe0BgdsEos MH50Tg M35 LsBOOLOM, 58M356MHEId0D Bij
95103006 gl 3OME3gEWOS Ggglodsdgds X LobEgdol ogmasl Ji X yMR9ds.

dgLodg dewm3zdo 08 dmbo3gdgdols 990m(idgds bggds, MHMIGEMIMZOLSE OMIYIE0Io
35007005 8m3g8vo. 08 Ji ¥353900sb 96 Bjj dslogol 0d LEHMOJMbYd0sb, HmImgdog fobs
0em3do 1339 04m  A5MBIM0, 3313 bEgds QoomBggs. 98 dgdombgggzsdo gsdmfjdgom,
M50©9bo©  3MMg]EHMwos ©b0dzbs OMYIBHOMWO  35IOOL  Fomgzgarolffobgdom.  ygzgwos
3M5695¢0BYOO  35005bEHOL FqLobgd  SEIaMMHOmTo  335@YMdObIBL s 93MbBY odmol
dgLododolo  0bgmMToE0s, GMog  goblobowrggwo  35M05BEJPOL  3MEOJEHOMIPOOL  Lsdr)ogdols

00dg3o.

dgmombg  dewm3zdo bgds ©sMbgbowo  3mEdGHIo  35M055EJIOL  ©Bv8sgz9ds o
3o0mM30L  2obMogol 53905 0GHIMIE00 FJNMEOM. XJO ©39F530GdS GO0 F5M05bG0,
3990092 99002905 3033 wIOS M59©9600g dox0LoYsb:

00x0 1. 4560b0ogds sMhgME0 3560b6EHOL 30M39¢0 ggdgb@o s Jolm3zol I0MZEGdS
90Bbol 3MbJzool 3609369wmds, gl BMBI30s I0MZEGds Yzgms G030l MHYbELOLMZOL s
0056096, ©s60dz6s dmbgds 58 gEgdgbEHol LolEgdado dmbgzaMm®mObmsbsgg. HTjm= Hjm. 53539
d0x Dy bgds 3MHOMMOGHIGMIWO ©IZ95¢1gdJd0L ©EB0TZ6s s FomMZoL IbIOR MO X5TMGO
M9bMOLYIOOL OSMZWS Y39Ed GHO30L MHYLIOLOLLMZOU.

B0OXO0 2. 50900 ©35¢g0JOOLIMZ0L 0MZEGds MYlIMLYdOL sbsbabxqdo dmgwro
dobo  ©s3v353900L  3gMHoMEOL 496353 MdsTo. 53537 doxDbg bEgds MHYLOLIdOL botxzol
3909mfdgds.

d0ox0 3. 30639 M000 350mdgdm, bmT o6 SMOL goblobowgzgwo 9wgdgb@o 35Mm0sbEOL
dmwm ggdgb@o. vy oM oMb, 85806 j 35M09BHOL gOHMOm FBOPOM S FIWVIZWOZIM
30039 doxbg 99900930 gwgdgb@obosmgol. HTjm= HTjm+1l, 96w 50 gangdgb@ol sbodgbols
393 90 9OMYMNOom 2505309300 O 399mjdgdm, oo bmB oM obEs LLRJAdO
396M0mEol 0b@gM3sel. fobssmdpgy dgdmbgggzsdo dmEgdmeo gergdgb@o sMme6gooBHgdsos
5 30bos3m 89997 39056, M0l Tgbobgdsi 93096%g 300gdm Fg¢Ygmdobydsls.

00x0 4. 59 dOX DY 390930035MM, MHMEILSG Y3IWS O35¢Jds 50IMBBYdS obOTbEO
©5 3505630  ©gooBgdss. 59M0YS©, AMIBOI0L  30M390  35M0BGHO  s3gOI0s
300300 LsM3EH00DIE0M BYBI30Mbool JodmmaEsl.

doxo 5. o9 gubdzombscrol  9603369¢mds  obs  9608369c0mdsBy  M39mqLos,
3005bbMgMqdm MR 39M0BEL s Tob Fglodsdol JMmex303L. 8999y 290930003500 bbgs
39605630l 29bbowzsHg s yzgus 58 6sdoxL 49300350 3530056, 0dobom3zol, HMI OO
0683mMTo300L  Fgbobgzs 96 ©oa3F0MOL, MOoMMIMo IGHML FMOIoMmGIOLLL bgds P (Sk)
LOEOEOL PodMMZEs s FJ0YOEo LOWOEYJOOL dxs03s. 00 dgdmbggzsdo, vy MMIgerodg k-
M0 IGHMLIMZ0L g X980 508MmPBEYds MBOM OO, 300MY 0639LEMYOMEO Loy 56 fobos
390mbgg3s80 4o8mmM3owo xsd0, 85906 dgLodsdolbo @M Im03300g0s O FIWIZWLOZMM

39000920 9BHML  gobbogsBy.  y3zgws  Me39ML3gdGHoMwmo  dBHmgdolb  dm3zzgool  89dwgy
8030003500 3E005¢)M 58mbLbsI©Y.
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239660005 M9MOHOOL 9O 5M5©YEHIMT0b0MGOIO 5TM 360l Fqlobgd

00x0 6. 53 dBOXDY POWO3035MM, MHMEIBS3 35M05BEJIOL MoMmEIbMds sFMOfMgds
50dmBbYds, HMA 53900 FMB030 SMOL M3EH0TSWIMO.

On one non-deterministic problem of schedule theory
Ketevan Kutkhashvili

Summary

A mathematical model of one non-deterministic problem of discrete optimization, namely, a
single-objective problem of scheduling theory, under conditions of uncertainty is constructed in this
work. The optimal choice is made taking into account the total cost of processing the entire system of
tasks.

O6 oxHOIT HeZleTepMIHUPOBAHHOM 3a/lade TEOPUH PACIIHCAHUN

Kerepan KyrxamrBuau
Pesrome

B pabore mocTpoeHa MaTeMaTH4ecKas MOZEIb OLHOI HeZeTepPMUHUPOBAHHOM 3a7a4uu
TUCKPETHOIM ONTUMU3AIUM, & UMEHHO OJHOKPUTEPUAIbHOU 33Zjladl TEOPUM PACIIUCAHUM, B
yCIOBUAX HeompeneneHHOCTH. ONTHMAanIbHBIH BbIOOD IIPOM3BOAUTCA C y4eTOM OOIIeil

cTorMocTH 00pabOTKY BCeil CHCTEMBI 3a7a4.
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Matlab-ols go69dm8o 39dGHmOeo m3E0d0Bsaool 0b@gdad@ormwo
3900Mgd0L gbobgd

bgewo 30wsbmbos
kilasonianelil @gmail.com

M9Hody

LEAHOG0sdo  gobbormos  3BMyMedyero  3539B0Lb  Matlab  dglodErgdemdgdo
399HMOM@Oo  M3GH080BsEosly s 39MdmE 0bGHIMIJGHOM 39JBHMOM  Mm3G0T0DBE0LMSD
©5353006900m.  Bsdmmzmwoos  39JGHMOMo  m3BH0dobsgoolb  Bmbjsogdo  fgoalattain,
gamultiobj, fminimax s 2o6boe@os Jomo Fglodwrgdemdgdo. boBbsLdwmwos, Gmd Matlab s6
3903536 06¢9M9gGH0Mw 3bdE0gdL 39dBMOMWo M3EGH0T0Ds300L $8MEIBIdOL FMBLBOLIMZ0L.
50608605, HMI Bsdmmzwowo ibdiogdo 890dwgds 4s9mygbadwar 0dbsl MHmymms bsfowo
06¢9ModBHomwo  8g0mEgdols,  MMIMgdog  dgladergdgeos  dgddbowo  odbsl  Matlab-ob
©53MHMYM53900L gbol Lodrsegdoom. dmyzsbowos Fogoswomo M-gsowol voptint, (IGO0
06¢9MogdBHome MHggoddo bLboL 39d@BHMOHMmo M3EH0ToboEool sdmEsbsl @s 0ygbgdls Bwbd0sl
fmincon.

153396dm LoGYzgdo:  39JEHMMWY0 M3G0B0DIE0S, 0bEIMIIE0WO sEyMmM0mTgdo,
Matlab.

Matlab [1] §o60mo@agbl mddgoghgl 3GMMaMmadme 35393L, M®Iol JglodwgdEMmdgdo
90353L EEILEOEIMDO0 SOBGOME 3ModEGH03IWO® Y3gws Bsdg3bogmm s Ggdbozme bLggmmu.
153056005 00g35L, Brd dobs Jgds9bermdsdo Ggol 40-Bg dg@0 dOBLIOMMYIS WS FMHZoEO
5353000 259Mmygbgd0mo gMbJ30, bewm MomMmgMEro 53 B0dE0M™MY30L SOfigts FgoEagL
500-0¢096 1500 2396056 &HgdudL. 50sbmsb 3539@0L B90s0gbermdsdo dgrol msbsdgp™mag
35000 ©MboL  ©33MMAMTgIOL  gbs, MoE  ©IToEJd0m  Ldogdsl  0drg3s  Sboero
36MHMa650Mwwo 363 gdol 99Jdbol, 35000 M-350¢9d0L Lobom 2ox3m®mIgdoL s 5933505
Matlab-ob 89lodegdenmdgdol 3093 3939 9BOHOLOMZ0L.

®330doBoEool bergHMbsmzol goblmmzbowo dglsdwgdemdgdo Matlab-do 0530myMH0oE0s
do®omos Global Optimization Toolbox s Optimization Toolbox-8o [2], 0»d3s 5§39 Mbo
500603bmL, GMmI 3gMHdm d9dmbgz9390d0 (Mm3GH000BE0s Bobsblm® LolEgdgddo, bgo®mbmwo
Jbgegdo, sWdIMWHO  FmEEgdo  ©s ULbg.) sbggg dgodangds  3o8mygbgdyemo  odbsl
L53w)5Egd9d0, MHMIgdoE MsgdmyMowos Financial Toolbox, Neural Network Toolbox, Statistics
Toolbox-qddo0.

Optimization Toolbox dmo@3sgl 3GMyMsdme HMmMB3gEYmasl, ssbmmgdom 15 m3ghs-
AMOL, OMmImgdog  3o63mgbowos 990ga0  99MmEoBIdOLLMZOL:  SMHOHBOZ0  BMbI30gdOL
M3G030Do30s 99B0M3980L 4o6Mqdg, ©Y30MHGL 335MEHMS IJNMPO, SMHOB0Z FIBEHMEgdsms
50mblibs, §Mx8030 ©3OMYMsTgds, 339MOGHNMO  I3OMAMTIDS, SMOBOZ30 BMbI30gd0L
906030bs30s 9903900l 306HMd9dd0, d0bododlol FgmMmEgdo s I35 IMHOEHIMOMEIO
M33000D30s. IM9353IMH0EGHIN0Wo Mm3GH0Tobsgos FoMdmagbowos gmbjioom fgoalattain.
5060860 Bbdios blbol dobbol dowfigzol sdm3sbsl, 3635¢3M0GHIMO0MWO M3EH0ToBEO0L
20m3560L  gMmMgHm  BMOHIMWoMIdL, GMIgEoE Bsdmysodgdwo 0dbs 29ddolzol dogH
65dGmddo [3]. Global Optimization Toolbox-80 39J&HMMmMEo ™m3EH0B0BsEo0L BbJ30s sGOL
gamultiobj. 030 Jdbol 35M9FM-M3E0ToewMO 5dMmbsblibgdol LodMegergl IMszs¢RIEBMToEgdo-
sbo 80BbMdIM0Z30 73bdi00l Fobodobogool gbom. Lsdzgd0s MmymOE §MHB0z0, b3y
50503030 BHMEMDIO0 ©O MBHMEMOIO0, S93g 99039003, ToaMed bmwm §HB030. s
dmMmb, 300093 90000 BbI305, HMIgmoa sB939 39b3MM3b0oos 39dBHMOMWO M3EH0T0BsEO00L
50m3560L 53mblboLsm30L, s®ol fminimax, GMmIgEos sbEgbl 4yzgws doBbMdIM0Z30 B3wbj300wsb
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Matlad-ol 356980380 39JG™O0 Mm3EGH0d0Ds300L 06EIMJGHOWwo FgmmEgdob. ..

Mool dobodobsosl. sfzMowmgdom Bsdmmgwowo 1xbdzogdol Lob@sdbo s Lbgs
©9EHOgd0 A5BboWE0s, 350> FaMol, bsd®M™ddo [4].
005096,  bBoBSLoLTgEos, ®md  Matlab-ob  290M93m8o o6 sOLYIMOL  39IBHMOVYO

3G030DoEool s9m3s60L 58mbLboL 0bEHgGad@owmwo 0blEG®mdgb®o. Mbs s0obodbml, Hmd
06@9ModBHomds  J0TsOmmMgdsd  dmerm  sofegeol  dobdogabg  asblsgmmMgdmeo
3399oMMds IM03M35, M5ysD 0g0 FosfY39¢0wgdol J0drgd 306L Lsdrsmgdsl sdwg3l
5Q053G0MEIL 5dMboblbg 58mEsBLMD s BooEML Mogz30LsM30L FoduodsErEsE Fobowgdo
M9BVMEG0. 98 MZoeLsbMOLoEsb Matlab-ol 256gdmTo s®LYdME0 Tglsdsdolo 3wbdE0gd0
890dmgds  bboemo  0dbsl GmgmOE  39M339Mw0  derm3qdo  0bGghmogEomeo
3900m©YdoLm30L. Bgdmm bobligbgdo gwbiogdo fgoalattain, gamultiobj, fminimax Lsdoegdals
0dwg3s, oy oo 2ob30bowsgzm  MMYMOE  dLodsdolo  swaMmMomdol  bofoenl, 893Jdbso
06@9MogdBHoo dgmmgdo Matlab-ol @©sd3MMyMmsdgdol gbol sdmyqbgdom. 58 dgdmbggzsdo,
3bo@0s,  swamtmomdo 0gbgds  Fgygbowo ™Mo Bsfowologsb, ®mAwgdLsg  dgodwgds
306t10005© 395MEM® 5dM33BoL 5dmMbLBOL bsfowo s oswMmymEmo Bofoero.

5939 9036006mm, ™I 39JBHMOMo M3EH0ToBsE00L 58mEBoL sTmMbLBOL 0bEgMmsdEomwo
d900mEgdol  M-gsogqgdol  dggdbolols  sdmEsbols  s8mblbol  bosfoewdo  dgbsdergdgaros
399mygbgdmmo  odbsl 965 FbmEwmo  39dBHMOMWo  m3GH0T0bs300L  BYBMmBITMMZToEo
abd3ogd0, oMsdgo  Matlab-ob  qoM98mdo  sOLYdMO  GMIgEodg  Ubgs  BMbdEosa.
296Ls3MMOdom  Tmbgdbgdmwos 58 dbOHO3  FmbJsgos fmincon, MMIgog SO sGOL
3963mmgboo  LogmoMog  39dHMOMmo  m3GH0dobogool  sdmEsbolomgol, 98y
2390LsBOZOMmos  FMz5wRbBMTowgdosbo  gmbjsool  9du@®gdmdol  3mzbolsmzol
99D0©3900L 3060Md9dT0. 5355096, OsMAMG Boffomsb Fgmogligdol 3Mmboom ogo bszdom
dndbowo  ©s  989dHMOM0s, oz 9By  BbL  39dBHMOMO  M3EH0T0DsEool  sTm360L
5dmblbolomgol  gobzmomzbowo  0bGHgMod@omwo  M-gsowol  dsgomomnby,  GHMIGEos
dmgdmos BodGmddo [5]. o sofighowo M-gsogro voptint 0ggbgdl 93w9bdzost fmincon
00m3560L 5dmblbol bsfoerdo, bmwm ©oswMmym™mo Bsffoco 3wolbdmdl 3owofiy39¢ 0w gdol
d00egdo  306M0L  (333) doge  Fomgdmmo  FgEgpgdol  Fgxsligdsl s  3MMYMToLm3ol
dmbmgbowo bsboom Fofimgdsl, Mog 9909y 0§393L Lofigobo sdmEsBol dMmEogoEOMYdL ©s
abso d9ga900L 0bg3 HFoMgbsl d3-Lsmzol Tgbsxsligders®. 3MHME39EOS dmagz™gds 35d0b,
MaqboE 9909900L 4o9dxmdglbydol HaLOLO sTMFMHNE0s, 56 MHMEILsE JoMgdwo JggR0
303-Lom30L 5MOL HB5305gMBOEIGOIO.

On Interactive Methods of Vector—valued Optimization in Matlab Environment
Neli kilasonia

Summary

The article discusses the capabilities of the software package Matlab in relation to vector-valued
optimization and in particular to interactive vector-valued optimization. The vector-valued optimization
functions fgoalattain, gamultiobj, fminimax are listed and discussed. It is noted that Matlab does not
include interactive functions for solving vector-valued optimization problems. It is mentioned that
that the listed functions can be used as part of interactive method that can be created through the
Matlab programming language. As an example, M-file voptint is provided that solves the vector-
valued optimization problem in interactive mode using function fmincon.
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n. ki lasonia

OO0 MHTEePAKTUBHBIX METO/1aX BEKTOPHOI onTuMHU3anuu B cpeae Matlab
Henu Kunaconus

Pe3rome

B crathe paccmarpuBaeTcsi BO3MOXKHOCTH mporpamHoro nakera Matlab B orHomenuu BextopHOi
ONTHMHU3AIMA W B YaCTHOCTH, HMHTEPAKTUBHON BEKTOpHON onTumuzauuu. [IpuBeneHbl GyHKIMU
BEKTOpHOH omtmmm3anuu fgoalattain, gamultiobj, fminimax u ux BosmoxuocTHu. IloguepkHyTO, YTO
Matlab me comepXuT WHTEpPAaKTHBHBIX (QYHKIHM IUIA PEIICHHS 3a1ad BEKTOPHON ONTHMU3AINHIO
OTMEYaeTCs, YTO IepevrCIeHHble (DYHKIMM MOIYT HKCIIOJNB30BATCA B KAaK 4YaCTh HMHTEPAKTHBHBIX
MeTOJI0B6, KOTOphle MOTYT OHUTH CO3ZAHBI IIOCPEACTBOM s3bIKa Iporpammuposanus Matlab. Ipusenen
npumep M-caiiia voptint KOTOPBIH pelaer 3a7a4y BEKTOPHON ONTUMHU3ALMYI B MHTCPAKTUBHOM PEXXUME
ucnonb3ys GpyHkuuio fmincon.
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About invariant Lebesgue measure expansions satisfying the Spielrein-Marchevsky axiom

Ketevan Omiadze, Nugzar Dadiani, Dudukhan Tsintsadze

Summary

In the article the properties of Lebesgue measure invariant extensions that satisfy the
Spielrein-Marchevsky axiom are investigated. It is shown that Lebesgue's theorem on density points
is valid for such measures. The converse theorem is also proved. The result obtained is important
because it allows us to answer the question for what kinds of sets the function of an absolutely

continuous set can be produced

O MHBapHAHTHBIX NPOAOJLKEHUAX JIe0eroBCKON Mephl YA0BJIETBOPSIOINIUX AKCHOMY
Hnuiabpaitna-MapueBcKoro

KereBan Omuazze, Hyrsap [laguanu, Jynyxana [unmnanse

Pe3rome

WccnemoBanbl CBOMCTBA MHBAPHAHTHBIX NPOZODKeHUiN JleGeroBckoil Mepsl 3afaHHBIX B -
MepHOM TIIPOCTpaHCTBe U yHoBieTBopsiomux axcuoMe IInuaspaiina-Mapuesckoro. Iloxasano
BBIIIOJTHeHUe TeopeMsl Jlebera o Toukax ImIoTHOCTH. JlokasaHO Takke oGpaTHas TeopeMa.
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Influence of the Prandtl number on heat transfer at liquid film flows down smooth and
rough surfaces

Tengiz Magrakvelidze, Giorgi Gigineishvili, Avksenti Mikashavidze, Tariel Koberidze,
Khatuna Lomidze

Summary

The article presents the results of an experimental study on the effect of two-dimensional
roughness on heat transfer when a liquid film flows down a vertical surface. The following coolants
were used in the experiments: network water, distilled water and ethyl alcohol.

The experiments were carried out in the range of the Prandtl number (Pr) 320, the Reynolds
number varied from 100 to 45000. The experimental results obtained for a smooth surface are in good
agreement with the existing literature data.

As a result of the study, it was found that the creation of a two-dimensional roughness on the
heat-transfer surface causes a significant increase in the intensity of heat transfer. At the same time,
the degree of intensity of heat transfer increases markedly with an increase in the Prandtl number
(Pr).

It has also been established that the two-dimensional roughness has a great influence on Recr.
In this case, the value of Rec for rough surfaces depends to a large extent on the Prandtl number.

The obtained results indicate that the use of the surface roughness method in the
corresponding heat transfer installations will lead to a significant increase in the efficiency of such
installations.

Bnugaue uncia [IpanaTig Ha Temronepesaydy Npy CTeKaHUHU IJIEHKH XUIKOCTH IO TJIaKOMH
Y LI€POXOBATOH IIOBEPXHOCTEN

Tenrus Marpaksenupge, ['mopru I'mrunenmsunu, ABkcentuit Mukanrasuzze,
Tapuen Kobepuzse, Xaryna Jlomuzse

Pesrome

B craThe mpezcTaBIeHBI pe3yJIbTaThl SKCIEPUMEHTAJIBHOTO MCCIENOBAaHUA IIO OIpejeIeHUIO
BIMAHUA J[BYMEPHOH IIEPOXOBATOCTH Ha TeIUIONepeAady IIPHU CTEKAaHWM >KUAKOH IUIEHKU IIO
BEPTHKAJIBHOM IIOBEPXHOCTH. B 2KcIlepyMeHTax B KadecTBe TEIUIOHOCHUTENIWS HCIIOIb30BAIKCE:
cereBas BOZA, NUCTH/UIMPOBAHHAS BOZA M OTWJIOBBIM ciupT. OmbITy OBLIN IIPOBELEHBI B [AIIa30HE
gucina [Tpaugrias (Pr) 3+20, gucno Pefinonsaca usmernanocs ot 100 mo 45000. DxcrnepuMeHTaIbHEIE
pe3yJIbTaThl, IONydYeHHbIe IJIA TJIaTKOH IIOBEPXHOCTH HAXOAATCI B XOPOIIMM COOTBETCTBHUU C
CYIIECTBYIOIUMY JIUTEPATyPHBIMU JaHHBIMU.
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B pesysnbpTaTe McciemoBaHUA yCTaHOBJIEHO, YTO CO3JaHME Ha TeIJIOOTAAIONIell ITOBepXHOCTU
IBYMEpHOHM  IIepOXOBaTOCTH  OOYCJIOBIMBAET CYyIIeCTBEHHOe yBeJUdYeHHe HHTeHCHUBHOCTU
Teruronepegayuu. IIpu aToM,cTelleHh MHTEHCHBHOCTH TeIlJIONIepeZlady 3aMeTHO PacTeT C POCTOM 4HCJIa
IpaugTns (Pr).

YcTaHOBIEHO TaKXKe, YTO JByMEpHas IIEPOXOBATOCTb OKA3bIBAET GOJIBLIOE BIMAHUE HAa Rexp.
IIpu srom, 3HaueHue Rewp mya mIepoxoBaToii IOBePXHOCTeH 3HAYMTENBHOU CTEIleHU 3aBUCHUTH OT
yucia [Ipasaria.

[Tory4yeHHBIE pe3yIbTaThl CBUAETEIBCTBYIOT O TOM,YTO MCIIOIb30BaHIe MeTO/1a IIepOXOBaTOCTH
IIOBEPXHOCTH B COOTBETCTBYIONIWX TEIUIONEPEJAIOINX YCTAHOBKAX OOYCIOBUT 3HAYUTEIBHOE
noBsIeHre 3P PeKTUBHOCTY TAKUX YCTAHOBOK.
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Influence of the relative Step of two-dimensional roughness on the power required for mixing
in the apparatus with a stirrer
Tengiz Magrakvelidze, Giorgi Gigineishvili, Avksenti Mikashavidze, Tariel Koberidze,
Khatuna Lomidze

Summary

The article presents experimental data, according to which the roughness of the wall of the
apparatus with a stirrer has a significant impact on the power required for mixing the liquid. At the
same time, it is shown that the increase in power in this case is significantly less than when using
reflective baffles.

It has been established that the maximum increase in the power required for mixing occurs
when the ratio of the step between the roughness elements to their height - s/h = 6 + 7. Compared to
this value of s/h, both in the case of an increase and in the case of a decrease, the increase in power
required for mixing the liquid is reduced.

Based on previously published results, it is shown that a similar picture is observed in the case
of heat transfer.

It is concluded that the use of the roughness method in apparatuses with a stirrer is much
more efficient than the use of reflective baffles.

Biusauue otHocuTepHOrO 1MIara ,HBYMepHOﬁ epoOXOBATOCTH Hd MOIITHOCTH HEO6XO,HHMOfI AJIA

IlepeMelmnBaHMs )KUIKOCTH B aIlllapdTe C MeNIaJIKoH

Tenrus Marpaksenuzze, ['mopru I'urunenmsunu, ABkceHTuit Muxkamasuzse, Tapuen
Kob6epuzse, Xatyna Jlomunze

Pesrome

B CTaTbe Hpe,ILCTaBJ'IeHBI SKCHepI/IMeHTaJIBHLIe JaHHBIE, COIJIACHO KOTOPI)IM H.[epOXOBaTOCTB
CTEeHKHU allllapara ¢ MeIIaJKOi OKa3bIBaeT CyLIeCTBEHHOe BIMSHHE HA MOIIHOCTb, HEOOXOLUMOM I
HEPEMEH.II/IBaHI/I}I KHUIOKOCTH. HPI/I 3TOM, IIOKa3aHO, 4TO, yBEJII/I‘IEHI/Ie MOIIHOCTH B 3TOM CJIy‘Iae
CYIIEeCTBEHHO MEHIIE, YeM IIPH HCIIO0Ib30BAaHIH OTPKATEIHHBIX IIEPETOPOLOK.

YcTaHOBIEHO, YTO  MaKCHMajJIbHOE  yBeJMYeHHe  MOLIHOCTH, HeOOXOZMMOH A
HEPEMeH.H/IBaHI/IH, nMmeeTr MecCTo HpI/I OTHOLIeHWW I1Iara Me)K,Z[y dJIeMeHTaMUu ]J.IepOXOBaTOCTI/I K HUX
BeIcoTe - s’h = 6 + 7. ITo cpaBHeHuIo ¢ sTuM 3HaueHueM s/h kak B crydae yBeJIMYeHNUs, TAK U B CIydae
YMeHBLIEHUS CHIKAETCS IIPUPOCT MOLTHOCTY HEOOXOAMAs [IJI IePEeMENINBAHNS XKULKOCTH.
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Ha ocuoBanuu paHee 01'[y6JII/IKOBaHHI>IX Ppe3YJIBTATOB IIOKA3dHO, YTO dHAJIOTMYHAA KapTHHA

HabI0AaeTcs U B CIydae TeII000MeHa.

C,ZLEJIaH BBIBOJ, O TOM, 9YTO MCIIOJIb30BAHME METOA MIEPOXOBATOCTH B aIllldpaTaX C MelIaaKoi

HaMHOTro dbdeKTHBHee, YeM IIPUMeHeHNe OTPaXKaTeIbHBIX IIePerOpOOK.
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On the need to maximize the use of Georgia's energy resources and environmental
problems caused by the construction and operation of power plants

Tengiz Magrakvelidze, Khatuna Lomidze, Manana Janikashvili, Irma Archvadze

Summary

The article analyzes the current situation in providing Georgia with electroenergy. Based on
the analysis of the new situation in the world, it is concluded that for the normal development of the
country and a radical reduction in imports, a sharp increase in electroenergy production is necessary.

At the same time, to ensure the energy security of the country, local, mainly hydropower
resources should be used to the maximum. An important role should be given to the development of
solar and wind energy.
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Based on the solution of the corresponding optimization problem, the prospects of "smart"
networks are shown.

The environmental problems caused by the construction and operation of hydroelectric power
plants are also analyzed. It is shown that the solution of environmental problems is not an
insurmountable difficulty. However, this problem must be addressed by optimizing the harm-to-
benefit ratio.

O Heo6x0ZUMOCTH MAaKCHMAIBHOTO HUCIIOIB30BAHMA SHEPreTHIECKUX PECYPCOB
I'pysun u sKoI0rmYecKux MpobeMax, BRI3BAHHBIX CTPOUTEIBCTBOM U OKCILTyaTaleit

3JIEKTPOCTAHIIUIA

Tenrus Marpaksenusse, Xatyna Jlomuzase, Manana /Ixxanukamsunu , Mpma Apusazse

Pesrome

B crarpe mpoaHaTH3MpoBaHa TEKyIas CUTyalus 1o obecrmederuto ['pysuu anekTposHeprueii.
Ha ocHoBe aHanm3a HOBOM CUTyalluy B MUDe [ie/IaeTCS BBIBOJ, O TOM, YTO /i1 HOPMaJIbHOTO Pa3BUTHSA
CTpaHbI ¥ PaJHKaIbHOTO COKPAlleHUA UMIIOPTa HeOOXOJIMO Pe3KOe yBeIMdeHHe IIPOM3BOCTBA
3JIEKTPOSHEPTUH.

ITpu aToM, Ay obecreyeHNs SHePreTHYECKOi 6e30IIaCHOCTH CTPAHBI, JOJDKHEI OBITH
MaKCHMaJIbHO HCIIOTb30BaHbI MECTHEIE, IIPEUMYIIEeCTBEHHO THAPOSHEepreTudeckKye pecypcsl. Baxnas
POJIb OJDKHA OTBOJMTHCS OCBOEHUIO COTHEYHOMN M BETPOBOM DHEPIUM.,

Ha ocrose penrenus cooTBeTCTBYIOUIMH ONTUMU3ALMOHHOMN 33/1a4K TOKa3aHa
TIepCIeKTUBHOCTD «YMHBIX» CeTeH.

ITpoanam3upoBaHbI TAKXKe SKOJIOTHIECKHe IIPOOIeMBl, BRI3BAHHBIE CTPOUTETECTBOM U
9KCIITyaTanuel rugpoanexrpocrannuii. [lokasaHo, 4TO pemreHye SKOJOTHYECKHUX IIpobaeM He
ABJIAETCA HEIIPeoJoIUMOM TpyfHOCTEIO. TeM He MeHee, 5Ta Mpo6JIeMa JOKHA PelIaThCA ITyTeM
ONTHMMM3ALMU COOTHOIIEHNU yllep6 ¥ BRITOZEL.
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On the issue of generalization of experimental data for heat transfer into a liquid film flowing
down a rough surface

Tengiz Magrakvelidze, Khatuna Lomidze

Summary
The article analyzes the features of experimental data on heat transfer into a liquid film
flowing down a rough surface.

It is shown that when a liquid film flows down a vertical surface with a two-dimensional
roughness, together with a significant increase in the heat transfer intensity, a number of features
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take place that deserve theoretical interest. In particular, it is shown that the two-dimensional surface
roughness has a strong influence on the film flow regime.

Based on D. Labuntsov's formula, which is valid for a smooth surface, a calculated dependence
for a surface with two-dimensional roughness is obtained. The dependence obtained generalizes the
experimental data quite well.

K BOIIpOCY O606]HeHHH IKCIIEpHMMEHTA/IPHBIX JAHHBIX II0 TEIIJIOOTAd49€ B IVIEHKY XXUAKOCTH

CTeKAIOULyIO IO IIepOX0BAaTOM IOBEPXHOCTH

Tenrus Marpaksenugge, Xaryna Jlomuzse

Pesrome

B craThe ImpoaHAIM3UPOBAHBI OCOOEHHOCTH SKCIEPUMEHTAIBHBIX NAHHBIX IO TEIUIOOTAAYe B
TUIeHKY XUJKOCTH CTEKAIOULYIO IO IIePOXOBATOM OBEPXHOCTH.

IlokasaHO, YTO IIpM CTeKaHUMU >XUIKOH ILIEHKH II0 BePTHUKAJIBPHOM IIOBEPXHOCTH HMeIoIei
JBYMEPHYIO IIE€POXOBAaTOCTh, BMECTE CO 3HAYMTEJIbHUM yBeJUYeHHeM MHTEeHCHBHOCTH TEILIOOTAAdH,
“MeeT MeCTO PAJ, 0COOGeHHOCTeH, KOTOphIe 3aCTy>KMBAIOT TeOpeTHYeCKHMX MHTepecc. B wacrHOCTH,
IIOKa3aHO, YTO JBYMEpHas IIePOXOBATOCTh IIOBEPXHOCTH OKa3bIBaeT OOJIBIIOE BIUAHUE Ha PEXUM
CTeKaHU IIJIeHKH.

Ha ocuoBe dopmynst /[I. JlabyHiioBa, KoTopas cCIpaBeAJuBa AJd IJIAAKOH ITOBEPXHOCTU
ToJlyyeHa pacdyeTHas 3aBUCHMOCTB JJIA IIOBEPXHOCTH C ABYMepHOIl mepoxoBaTocTeio. Ilorydennas
3aBUCHMOCTH BeCbMa XOPOIIO 0600IaeT SKCIIepUMeHTAIbHbIE JaHHbIE.
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Software scheme of the automatic drip irrigation system model with limited resource water
Nugzar Kavlashvili, Levan Gvaramadze, Panaiot Stavrianidi, Giorgi Kiknadze

Summary

Existing drip irrigation systems are considered. The features of their construction and the
element base used in their practical implementation are outlined.

For small areas (<1000 m?), an automatic control system is proposed and a combined control
method is being considered, including both direct control and feedback controls. The advantages of
such a combined approach are substantiated.

The implementation of the program scheme of such a system model is shown in the case when
the controlled parameter of the system is formed from two parts. The formation of one part is carried
out as a result of measuring soil moisture, and the formation of the other part is determined by the

need to compensate for the disturbing effect.
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HpOI‘paMMHa}I CcXeéMa MO eIl CUCTEMBI KalleJIbHOI'O aBTOMAaTUYIE€CKOI'O OPOLIEHHNA IIpU
OI'PaHNYIE€HHOM pecypce BOJbI

Hyrsap Kasnamsuny, Jlesan I'sBapamazse, [lananor CraBpuanugu, I'eopruit Kukzaznse

Pesiome

PaccMmoTpeHs! cylmecTByIoIue CHCTEMBI KalleJbHOTO OpolreHus. VI3IoskeHbI 0COOEHHOCTH HX
ITOCTPOEHUS U 3JIeMEHTHOH 6a3bl, HCIIOIb30BAHHOM IIPY UX IIPAKTHYECKOM peanu3alum.

Jns meGompmux yvyacTkoB (mmomansio <1000 xB.M) mpeparaeTcs aBroMaTHdecKas CHCTEMa
yIIpaBlIeHUs, ¥ PaCCMAaTPUBAETCsS KOMOMHUPOBAHHBIM METO/, yIIpaBIeH:s, BKIIOYAOMUI KaK IPAMoe
yIIpaBleHMe, TaK U SJIeMEHThI YIIpaBIeHUs C 06paTHOH cBa3bi0. OGOCHOBAHBI IIPEMMYLIECTBA TAKOTO
KOMOMHHUPOBAHHOTO IIOSX0a.

ITokxasana peanmsanus IIPOrpaMMHOI CXeMbl TaKOH MOJeIM CHCTeMBI B Ciydae, Korja
yIpaBseMbIii IIapaMeTp CHCTeMsI GopMupyercs u3 AByx dacreit. PopmupoBaHue OLHOM YacTU
OCYIIeCTBIAETCA B pe3ysbTaTe M3MepeHHsA BIAXHOCTH IIOYBH, a (POpMHpOBaHME IpPyTOHM YacTH,
ompeziesiseTcs HeOOXOJUMOCTHIO KOMITEHCAIIH BO3MYIIAIONIETO BO3EeHCTBHA.
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Dyobl §bg35 0BmIgds 3550 (1 B0 bW MGd0m 1 SGIMLBIOHML EGHME0s). fyarol
§6930L 3300 gds, HMIol EOMLoE LoLEYTs 8v9dsmdl Ts3059MBOEGOEIS, 96> 0yml 1,5-
5 35M0. Bgimmddmwosd s8mdobstg, ImOfyzol  LoLEGIIoL  sRJATMIOOL  EEOMU,
239m35¢0Lobgd o »bos 0ogmb Fywol §6930L 3mbGHMmmeo s dm®mfiyzol bobamdwogmdols
296L5BO3M.

fyarol §bgz0L AoLoBMBo godmoyabgds Fyawol §bgzol LgblmMgdo, GM™Igmms s®Rg3s
bgds om0 3o689GMgool  dobgzgom. 3MHMmgd@ol dmmbmzbosb gedmdobstyg, {bgzol
LgbLmGOo B396 s30MmBogo d9dgao 35h3969dgdol Jobgzom: sbMBz0L Os3sHmbo (0-5 ds60),
399m3535¢0 Logbseol 360d3bgemds, 33900l Fgsdmlb 3609369¢mds. 3Mmgd@olozol dobowmgdo
00dmBbs WIKA 3m335600L {6930l bgbbm®o S-10 [10, 11].

35960 GH9d39MeEHmoL  gobmIgobomzol hggb dogh s®Bgmwos Dallas Semikondaqtor
30O3mM5300L GH9339M0Ewmob LgbbmeMo DS18B20. ogo §o®mdmoygbl 3OMyMsd s oMmM3s©
0639356 FmMEL. sBsenmam®o Logbowgdol asMalisbgs begds dslido hodgbgdwar s3y-
0. 0bxMmMTo300L 2533w IMEUYELs s F03OM3MMIMBEHMMEGOL JmGmol LMwagds 1-Wire
3OHMEMIMeol bydwsegdoom [12, 13].

L. 1-Bg FomImagbogros Im®fyzol bobEgdol LEHOKIEMGmEo bdgds.
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GND —— An6056mdoL LYbLrGOLL
+5v »
13 §6930L LYBLMGOSE
+5v 12
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8 ‘
7
6
Batrrlzneolnb I AO 5
Al 4 100k R6
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100k R2 A3 2 39939600l
Ad ™D 1 UgBLeGOosE
E — R ol oo
R Ve L
OV O
GPIO RESET
ESP826601 o Q 2.2k R4
4.7k
GPI2 CH_PD
o Q.
CND Tx v
O\ °© +5v

L@, 1. dmefgzolb LobGHgdol LEHOMIEHWOYo bggds.
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) LobEgdol gwbdsomboMgdols serammoodo.

dmMyzol LoLEJIoL ToMMzol BMbdzool TguemEgds IEyMIsMYMdL fywol dogrols
L6390l goblibsdo MOl Logo®mm JgHomEdo 33M339Mwwo bobymdwozmdom, HMIgLms
3600836900900 56L5HBOZOH0s FNGO BOYO 3561509 BHMIO0M, OHMYMMOEsS: BOsoRoL BHnbos-
Bmdo, 5GHBMLGgMML Fgd3gMed e, dogrdo fgwol §6930.

30039l gmgols “9bs 4o60LsBEOZOHML IMOFyzol 0bGHIM3seo. gmgzgwo Godol
9d39bo6g bobosmgds dMmOHY30L @oM339vIo 0bGEHMzseom, MHMIwol d60dgbgermds dmig-
Moo 9MbYdIMe Bea®TsGHome ©m3Mdnb@gddo. dmmfyzol ©sfygdol MmOl sgoJuLoMgds
bgds  ©@OHmob  dmgzgwgeol  bsdwmswgdom. Bgzgb  BoghH  asdmygbadewos  Arduino IDE
30030@oBHMOMOL B0dWOM™MY35d0 5MJOMEo Bwbdizos millis - MY EOMOL 3HMYMST O
G500960. {obsbffot gobolsBLzMgds 3Mb3MgGHMwo  GHo30L  F3gbsMmoLam3olL  gobzmmgbogro
9Mfy30L EOMOL T5go - HMIWOL dMEML LOEEYDS 5O 356M5F9EMIOOL sbseobo.
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30L 75%) 9cMfy3s o6 bmM3090@gds, 306500000 60o@ogo Bgdg@ow GH9Ybosbos s dmMEyzsl
6 dmombmgl.

B®doemeo  $H9bosbmdol dgdombgggzsdo  Imfidgds  2o0gdmlb  3gddgMod e, Mo
500bdo, vy dobo 360036gwmds 653gd0s dobodsyt ©sLsdz90BY Tmin (FoBmboLsmzOL -
10C%) Bmefgzs o6 bmOEogegds. §obsswdgy dgdmbggzsdo 3o dImMfyzs bemMEogwrgds.
LobEGgds sx3MMIoMIdL fywol 396EGH0OL gowgdol Logboel. s3obmsb, mvy dowdo Fywol §bg3s
9M0L  Pmax  35gL0oTocwm®o, dmefgzs  bmoEogegds  §obslfs®  smgdmmo  9igbsobmgols
296LsBO3OHMo bsbyMdwogmdom, [obsswdwgy gdmbggzsdo Immfiggzol boba®mdwogmds wbws
2350DOMOMU.

b6, 2-Bg FoMImygbowos Im®mfiygol bLolEgdol imbdomboMgdols sEryMMmomTol Mg~
Ldgdo.

OHMamME Bgdmom ogm bsmdzsdo, 9i3gbotgms bgoalibgs Labgmdobmgol sdsbsliosmg-
0905 3565dgGHMgdol  Lbgoolbgs  bezdmwo  96083bgwmds.  sdo@md, dofol bs3zzgmbyg
9d39bogms GHodol 33eol dg8mbggzsdo boFoMm bpgds 3OHMyMsdsdo dgbodsdobo 33wowgdol
99®obo. 90bodbmo dmddggdol 25530 gdol dobbom, B3zgb doghH smz5wolfobgdmwos
3OMyM505d0  33ogdol  Iguergengds  FmdoIMHo  GHwgBmbom, M390gwm 3530060l
LodwoEgdom. 58 Jobbom, B30 Togh 9odmygbgdmwo ogm IoT Ggdbmwmyos, MmIgol
Lodw)oEgdom  LOMEEYds  OLEHBEOMOO 3530000 TMBOWWG  Fgaergimbls s FJozmm-
36H0m3gLMOME LobEgdol dmmob.

50b0dbmwo #Hgdbmewmyool ghm-ghmo 360d369wwmgsbo gangdgb@os Blynk-o, Hmdgerog
§o6M0moy9gbl Android m3gMsomwo LobGgdol sds@gdst. dolo Lsdrsemgdom bmME0YEEYds
030m35 OWBW™MZD bgM39Mb, LosE BMMs3LYdWW0s 39MHO0RIMO0MEO IMYMdOE™MIJIOL
003WoMmmY3s.  90b0dbmo  BOdEOM™MY30B, TmdoMMO  Ggwgnmbol  Lydmsegdom,
393300005 35803005bmo b3oolb3s 3MMYMmToL 24M9R03Mwo Fodmlbsbrywgdgdol (30x9G0)
9bsfymdo s 893ddboon  sboo  IOMYMsds. IMdOWMEMO  930b0D  s3Mgmzg  0ybogbgds
99¢ymdobgds Lgmz9mHBY FozMM3OHMEILMOMo LolEgdolalzgh, Mmdgwos WiFi 3HmEM3mEol
15399509000 35093995 J03OHMIMMILMOHNYE LoLEYIL (Bggb dg0mbggzsdo Arduino-b). WiFi
3O GHM3Mol JgbMmegdobsmzol Arduino-bmsb dog®mgdwmos WiFi dmoyeo ESP8266.
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Research of remote control of microprocessor systems using IoT technologies
Otar Kartvelishvili, Levan Gvaramadze, Veriko Bakhtadze

Summary

The aim of the presented paper is to study the possibility of remote control of microprocessor
systems using IoT technology. The methodology of the management organization was developed, by
which the project of the microprocessor irrigation system of plots containing different types of plants
located on a large area was developed.

WccnenoBarne yjaneHHOTO YIIPaBIeHNA MUKPOIIPOIIECCOPHBIX CUCTEM C HCIIOIb30BaHIEM
IoT TexHonmoruu

Orap KapreenumBunuy, Jlepan I'Bapamaznse, Bepuxo baxrazze

Pesome

Ilenplo mpesCTaBlIeHHOM pabOTEHI ABIAETCA HCCIENOBAHME BO3MOXKHOCTH YAJeHHOTO
yIpaBIeHNA MUKPOIPOLIECCOPHBIMU CHCTeMaMH C HCIOib30BaHMeM TexHosnoruu loT. PaspaGorana
MeTO/MKA OPTAaHM3AIUH yIIPAaBIeHHUs, C TIOMOIIBIO KOTOPO# GBI CO3jaH IPOEKT MHKPOIIPOIeCCOPHOM
CHCTeMbI OPOIIEHMA Y4aCTKOB, COZEPKAlIMX PasHble BUABI PACTEHUI, PACIIOIOXKEHHBIX Ha GOJIBIION
ILTOIA Y.
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du du op
AL (30mgdz000 X 096HdBY) pu ==+ pu—=——+ (divT)x (1)

Lboog T dbgdo ©sdsdgermdol GHgbHmEm0s, §o350Meg3emm u -By, 35d5GM® 030 MHY39G™dOL
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d dG w?  dx
@+ Bodo + widf+Pw? _+E_- _=0 2)
p G 2 D
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fl(pr—p2);dGy/dx; Q) ] =0, (4)

Losg Q- 30 GHMOOL LoaMIoL JOHMJMEBYg bvyEro sGHYBOL MIOHIMEO LTI SZMYS.
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50 9900bgz93590 LoboBEZOM 306H:MdYO0 SLgmos: x = 0-Bg G1 = 1, bmewm x = 1-bg G1 =0.
2396@Mmgds  (3) FomomIdL  JomdMBOL  Lodwgogdol  Bs3sol  LobdoMol  gebsfowrgdols
39L50PPWMBSL  I399o  396mbol  dobggzom  sMbgdol  RsbdmdOL  oM9dg. BmaogHo
390;mbgg3sd0, 590l doefigzs dgbsdargdgwos 3OMBOWOMYINEO 30¢gdGMMIdoL 3sdmygbgdoom
(LogMAol  gobfiztog (33¢000 653500l GoHmMdom). B30 305689MG03gdm  godsbsfowgdgmo
39dGHmOol  ©osdgB®™L  D(x) 398530 gdeol  Bsgool  LoBJsMol  gPhmyzsmhmazsbo
296550900l IaMBsMgmd0EsH (dG/d x = 1) s 3mdogo 6935 FgaMM3900L 3oea@sdo.

dabD D

=——-K (6

dx x

99009y d p/dx =0 s (3) 39bGHMEgd0©sb € = const 3oLgdm
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Bogool LokBdotg @ gbgol 4otgdy.

Calculation of the cooling system of a thermonuclear installation
David Purtskhvanidze, Alexander Kharshiladze

Summary

The calculation of the pressure drop in the core of the thermonuclear fusion plant, the
calculation of throttling, was carried out to ensure a given distribution of the cost of heat transfer in
the channels of the core and to find the "actual" distribution of the cost of heat transfer without
throttling or its partial implementation.

In addition, a hydraulic calculation was performed to obtain initial information in order to
determine the operation and reliability of the thermonuclear installation. The coolant flow in the
channels of the synthesis block is described by the hydrodynamic characteristic equation. A
homogeneous equation of motion is given for the case of a variable flow rate. A system of equations
for the hydraulic calculation of a thermonuclear fusion facility is proposed.

Pacuer crucrems! oxIaXmeHNUA TepMOALEPHOIl YCTAaHOBKHU
[Hasup ITypuxsanuzse, Anexkcangpe Xapimnazse
Pesome

ITpousBesen pacdeT mepemnajia ZaBjleHHUS B aKTUBHOM 30He YCTAHOBKHU TE€PMOAIEPHOTO
CHHTEe3a, pacyueT JPOCCEINPOBAHMA, BBIIIOTHEH /I 00ecliedeHUs 33JaHHOTO pacIpeeeHusa
CTOMMOCTH TeIUIOOOMeHa B KaHajaX AaKTHBHOH 30HBI M HAXOXJAEHUA «(PaKTUIECKOTO»
pacIpesieieHHus CTOMMOCTH TeIUIOIepenadu Ge3 IpPOCCEeTHMPOBAHMA WIM €r0 YaCTUIHOH
peanusanuu. Kpome TOro, OBLT BBHINOTHEH THUIPAaBIMYECKHI pacyeT Ajad IOTydeHHUd
MUCXONHOH MHGOpPMAIlMU C IeBI0 OIpefeNeHUs pabOTh M HAJEXHOCTH TepMOALePHOM

YCTaHOBKH. Tedenne TeroHOCHTE NS B KaHajsaX OJI0KAa CHHTE3a OMMCHIBAETCS YpaBHEHHEM
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TUAPOAVHAMUYECKOH XapaKTepUCTUKHU. IIprBeieHo ofHOPOgHOe ypaBHeHNe JBIKeHU [
clydas IepeMeHHOTo pacxoga. IlpensoikeHa cucTeMa ypaBHeHMM s T'MpPaBINYECKOTO

pacyeTa yCTaHOBKHU TepMOSIePHOTO CHHTE3a.
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Using Perspectives of Power Renewal Sources in Electric Power Producing
Nodar Mirianashvili, Nodar Gdzelishvili, Ketevan Kvirikashvili, Venera Khatashvili

Summary

In the article the current level of using of renewable energy sources in electricity generation is
analyzed.

In Georgia, the national energy efficiency action plan provides for the implementation of
various measures to reduce electricity consumption. It is shown that, despite the listed measures
being implemented in the article, the forecasts for the annual use of electricity will increase by an
average of 3.5-4.0%.
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Wcmonp3oBanme IIE€PCIIEKTHB MCTOYHUKOB BO300OHOBJIIEMOM SHEPTHH B IIPOMU3BOACTBO
DJIEKTPOSHEPIHNHU

Hopmap Mupuanamsunu, Hogap I'nsennmsuny, Keresan Ksupukansumy,
Benepa XaTamsuiu

Pesiome

B craTee aHanmM3MpyeTcs CYyWIECTBYIOIIMH ypOBeHb MCIOTIB30BAHUA BO30GHOBIIAEMBIX
HMCTOYHHUKOB SHEPTUHU B IIPOU3BOACTBE 3JI€KTPOIHEPTHH.

B I'pysum B HaIMOHAJIBHOM JEHCTBYIONEM ILIaHe 3HeProsdGeKTHBHOCTH IpPesyCMOTPEHO
IPOBeJieHUe Pa3IMYHBIX MEPONPHUATHI IO COKpAlleHUIO IoTpeGieHus dymeKTposHeprun. [lokasamo,
4YTO, HECMOTpA Ha IIpeflyCMOTPEHHBIE IIepedlCIeHHble peajusdyeMble MEPONpPUATHA B CTaTbe,
IIPOTHO3HI TOZI0BOTO MCIIOIB30BAHUA I€KTPOIHEPI MY OBBICUINCE B cpefiHeM Ha 3,5-4,0%.
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9000 50m356ss boErgdlogmbm gBmgMWobmzol LMo FmORMEMA0M®o s Lobdsdumeo
05bsli0smgdEgdol JoboFqds, Mo3  99E0MGIJE0s  AMTIBH0ZNI® J9TIOME0 FOMIHBYdOL
3b999050. 59 BHo30L gduozmbo, GHgJuBJOOL BMEHOMIOOL FoMPs, BTM0Yghgds MsMATbOL, gbols
LHogangdols s osEmam@o LobEgdgdol dsmm3z0L 3MmEglolsm3zol.

LAHoGosdo  obbowreos  JoHma-0byolydo  a®MsdsGozmwo  wgdlbozmbobmgol
Johormmo  HBIBMOHO  BmGIGOOL  Logeslogozszom  Fobsliosmgdrgdobmgol  Lamobsm
0bgolbMo  Bobollosmgdgdol  dmdgdbs/dolosggds.  Bodwds  FoMdmygbowos  m®o
Jo60Mo H36Ho 3mMTs 0bolymo MsMmadsbom s dgbsdsdobo BoM3gMadoo.

153356dm Lo@yzgdo:

3000530370 @gdbozmbo, bs3wslogozsgom dsbobosmgdargdo, HBabwmmo TsM3gMgdo,
$J39%0

06olv®-Jo@ommo  4Ms353H03Mwo  @gduozmbol  3m3350¢gMHOL  ASTMCMES©
0m0omdobmzol  gMm-gHmo 930w gdgeo  dmmbmgbss  Laergdlogmbm  gMmgmEgdobmgol

LHmGo  990hgmmo  Logzwslogogsgom  dobsliosmgdwgdo, Mmdwgdog M beObzgwyma3nb
3M505B0IMNWO©  39ToMMNNYO  BOIDHIBOL 539058,  BHIJLEHWOO  3MM3LGIOL  SbMEHOMYOSL,
056356, gbols Logergdsl, Lo@yzol BWgduoe s IMHOZ3530ME BMMTSFoMTIMGISL s 5.0.

30505303M0  Fobsbosmgdgdo  250m0ygbgds  JoMmmer-0byol®o  gMsds@H03eo
@gdbogmbol  3m330¢0MgdoL  LolEYIol Tusdwydsgzgdws®, GMIJWoE bMOEOIWEIdS Tmms
MML09ggol  Lado®mzggaml  gMmgbmwo  bsdgsboghm  gmbool  8ogH  ©sx0bsbligdwo
3GmgdBom!.  30mgd@Bol  doBsbos  JeBmva-0bamolMo  aesds@ozwo  agdbogmbols
30330¢06Mgd0l LobEGgdol 999853905, MMTgog LoEY30l OMAMGOE BGMOTFoMBMmgdolL, oy
LoEY3oHoMIMgdOL LOMWOE SOFIOHOL Lodrsegdsly 0derg3s. gduozHo BMMIGOO dggbowo
bs 0gml gdobigeb s INOHBMELMY0HO GHYagool 3F360030Ly96. B3gbo gHm-gMHmo sdmEsbss
JoOonmmo  HBIbMHo  GmEIGOOL  Lo3Esbog03o30M  FobolosmgdgIoLmZz0L/dot3gMmgdolmzol
Lomsbom 0bymolivy®o Bsbolinsmgdergdol dobooggds b6, vy slgmo 96 dmodgdbs, sberol
9990bs.

DYoo, FoboloomgdEgdo (FmMOHBMLObEIEH03wOM0, LobEsdubm®o, Lgdab®GHozmMo ©s
5.0.) 09905  Lbgosolbgs  0bxm®dsgool  ds@omadgwo  Ggagdolasb/oddmermgdolasb,
6HM3gdog gdbobMgds 3gdu@ol 0IbGH0B0E0MY0-353BgRMMOBE0. 3nM3MLOL sbmEHOMIdOL
G036 dq80bgg3500 FmMRMLOBESJGMEOO sBm@ogool (sl sbg3g ModoG03M BHIR0MYILSS
M(9096) LETMSEGIOM 0M0YOo 96 BHJYO W35380M9dMW0s FgJuEdo MomMmgMEo Lodyzol
AM39PMb oo aMs35BH03Mo  JasloBo3oEool  s0lsbodbs.  BMmEGHOMYdOL  JsMGH0z0

05390m05 GgduBHol Ggao®mads 993HY39w ool Bofogdol 56 gMsBs®ozmmo 353 9am®m0gdol
dobgz0m, LG OMMIME LoGEY35LME JoMoMGdWos VbFMOTs30s IgEY39wgdoL

1 Jo@orme-0baeolvy®o 4®sds@o3mwo wgdbogmbol 3mddsowgho (FR-21-3509)
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Bofogols Gglisbgd  (Lobgaro, BBbs, BgoboGomsgo Labgmo ©s ©.0.), dgmedyg dgdmbggzsdo 30

305953030 353gamOmool (00b3s, 3060, MoEb3o, 339M0 s 5.9). BMEHOMYOOL FggRs©

d9lsdemgdgaros Gadudbg bgdolidog@o GHodol sbseo@03wMmo 0bxm®mdszool domgds [2].
Jotrormero BabMMo 8ot 3gMgdo

DbMOO 350390900l BoMBYIOdJOII®  9E0WGdJ0s  FomM30L  dOMOMSIWO
L53@l0g03s30Mm  30M06303900L  T90w)dsggds. JoMomwo gbol  sawEH0bsgom®MdOL  Asdm,
GMSOE0MWO  AM5T5GH0ZMN0  ToboloomgIWGdOL  239MEOM,  9YEOEYOI0S Y39
0bmdson™o  gmbgBHo3MMo 330 gdgdolsmzol  sbogro  6odbgdol  oxodbotMgds.  sl939,
mbs Igoaal  9OH™AZ5MM3560  Fobolioomgdwgdols dgmbg BIbgdol Logdo. 8 YzgwsncOb
2300035¢0ljobgdom, LEIGO0L s3GHMOMs IMbsfoegmdom 89dwdsgzgdrmwros Jomommeo BabmEmo
0obslosmPdWgdo  Mbmsgzgeol  BmbEom  sxobsbLgdMwo  3Hmgd@olomgzol?,  Lsos
05dL0BomEoss  FoMdmygbowo  Lodyzol LEOMmo  gMmsds@oldmwo  dobsbosmgdwmado
(BmOHBME®A060, 19dsbEH03MM0) ©s 356M50doL Yzgms BmMTs. sbmEGHOMIOMWo JMOM3MLO
00003536 MM  Foodol 9d3bogg MHMIBoL  BHgdu@L. Bobobosmgdgddo 306390 BHgRo
94m39wm30L 393939¢gd0L bofioel s0bodbogl (B3gb dg8mbgggsdo Babsl), bewrm @obs@Bgbo —
B360Lm30L sTobolosmMPdI dMsd5E0IM J5BIRMM0gdL: 3F30M030, Moiblo, bLdogdBHwIMO s
™309JGHMMmO 3060900 @S 5.0. TMORMEMROWOO  F9O3YMJO0  JoMdo  FOMHOMOPI©
fomdmyagbowos BI6oL Lmdogd@H-mdogdBob 3oMol, Gogbzols s 9530030l -0dbodzbywo
3939000. Ly 13 BB GHYa0s (BmOHBMEMR0w»HO).

0595005, JoM39M0 V Prs Subj Sg 3 ObjD Sg 3 5©0b0dbsgl, MHmd Lo@ygs, Hmdgebsg qb
0503960 sbEogl, sl Bdbs, sHagml dfzmo3z0, Fbmewmdomo Hogbzol dglsdg oMol Lwydogddo,
db. ®ogbgzol dgbsdg 3060l 306:E30M0 MdOYIGO.

3563900 V Aor Subj Sg 1 ObjD Sg 3 30 5060dbs3L fiyz9&Howol df3mog0L Babsl, Gmdwrol
1B09dGH0E 9M0bL I 3060 FbmEmdom Hoabgzdo s 3063000 Mmdogddo - III oMo db. Gosbgdo.

Joeomamo BIBoL BmGHIGOolL Lowbzgd gobsdommds Fo639M9d0L Lobggs. XIORIOMOOM
d94dboos 806 ,bo3owrm®mo Fo639MH0% . MomMmgMEwo F9M3gM0  eEobbdmdl  ghmbsomo
Toboboomgdegdol dJmbg Babsms Hogl.

0baoliv®o HabmMo Bo03gMHgdo

d0OHBMLObGHJBH0ZMO0  Bm@sgool  Lxgdmdo  oOLGIMBL  49M339Mwo  Labol
LogOMsdMOOLbM  LEBIOEJd0. 53  dbOOg 3930  LsdNToms  BoBHIMPOMO @O
dnOHBMLO6EJGH0IMNOO BHIa0cMgds 339 M350 9bobmzol sGLYdMBL. dgmeg dbMog, 935300
LEHOboMBHOBs30s o  LogOmbowgl  dmombmgl, MoEyb  beyxg®  gbs,  mogolo
1393030353006  290MmI0bsty,  FMmombm3L 30b3M9@ Mo 9obsllosmgdgdol
39850 MYOSL.

FPOOMO  393MOEIWIPMWo  3E0MHIO0L LSgOMITIMOHOLM  UBHbIMEHIO0ID,
d0MH0Ms©s©, 399MHbmdom EAGLES ULobs®@l - EAGLES (Expert Advisory Group on
Language Engineering Standards) [1]. 3 U@Eob@o®@EH0oL  @sfiz®omgdomo  spfgds s
Joeomwby  InMYgdmwo  @©sFsGHIPoMo s Loghomm  13930n03M0  Jobslosmgdargdo/
9600369 mdgd0 dmigdweros bsdodmaddo [2].

ab939, 30Yygbgdo Oxford English part-of-speech Tagset-ll [3] (Bgagdo o0b0dbsgl
9939390 900L Bofomgdl o bmax g GH™3bol MmBsBH0IMW 35393MMH0JdLE, ToFIWOMO,
d6b35L, MoEbgL, 30ML s 5.3.) s 0baEoly® GHIalgBIOL [4].

0baob®  oM3zgmaddo, Mmammag fgbo, doMomso  BIbgdoL  BGHgagdl  (VV)
29655b3539096 ImEorEo o bty BABYdOL 5060z w0 FHYagdolysh (V).

Joommo  BIbol FmOIGOOL  FMZ35xBgMM3Z69d0L  godm, 0bawolme  Fom3gMgddo
LsFoMmm 2obs Ggagool sdsBgos/goxsMmmMgds, blsgmmemgdom 3H3M030L JosGgam@ool

2 4oM0ro 960L 33l LOHMo (FnOHGMEMY0HOo, LobEsJum®o, LgdsbEo3MEmo) sbm@omgdols
Lob@gds (FR/463/4-105/12) 2013-2016.
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D360 956390900 JoMm M -0byolyyMo 4Msds@olzmwo wgdbozmbolbsmgol

2580 399250009070 20dmygbgdEo 0byEolv)Mo FH9agdo dgLsdsdolo gobdst@gdgdom
9039905 LEEO00L deagmls.

L53v)853909000 Bologns

2305853030 JobsliosmGdgdOL 39L5d5FoLMBdOL 50960bm3z0L docnby
bglog®gaos mmgbmgzsbo 3s6M9wgun®o @gduGeo 3mm3MLgdo.

JoOo  sboerologzgol 298mygbgdmos mms® Fowsdol GHgdudmmo 3m®3mbo [5],
H0Iol 56mEGH0Mmgd0L 8909a°0 19339 99dd6owos JoMomrmo FsM3gemgdo.

Looobom  0byaolv®mo  3s039Mmgd0L  ©sboagbs 30 dsdmygbgdmmos 03569
X.939b0d300l Lobgermdol d0olol Lobgedfonm 1B039MLOGHIEOL
»@9Jb03MaMmex300w  396GH®T0 Fgddboero  0bywolM-JoMmEo  3sMowrgEmHo  3MM3MLo
[6].  3mM3mLL  LsdgEboghm  BHgJuBJool  J393MmO3MLOL  oMs, o3l FbBsBZOHVIEO
@oBIMGHWIOOL  J393mM3MBoE, Lssg dgbmaros dM0GBgo  JoMm3gEwmemmyol mbswo
90830 ©ol 096 MsMdboco Mmme®  Forsdol mMmo MMdsbo (,039wmdo”, ,absby gomo
3960 80©0MEs“). 89LsMYdYO ToboEobmM3oL JoMmmo s 0bywolm®o Fobswswgdgdo
509005 FBMEME 58 MO0 HMIS60sb.
05350myodo:

30domd — I work

0563960
V Prs Subj Sg 1 | 8936L 30998500, ©0000g656MHgd0L oMmi 565 0odgl.
VVS1 I work a lot, I don’t even get time to yawn.

0b6a@ol® MoMydsbdo Bdbs 30domd, 2oolKYE0s Jglsdsdolo BIbMGO doMol oM EGH0g0
3fdgml Mo, dbmemdomo Gogbzol 306390 30MHol Bm@Iom, Moz LM Ggbsdsdolbmdsdos
©3bob JoMmE GmOIsLmb.

30935d — I'm working

0563960
V Prs Subj Sg 1 | sbaws 5%90050x5690 ©0M0gm®Omsb 300995md
VVS1G Now I'm working with an Azerbaijanian conductor.

50 09990000 38498500 H3bs 06Ol M 6M0sbGHI0 FmEgdeos BIBOL ofdym oby@dmdomo
53mOdom. LosbEgl 56 FoMIMoyabl, H®MA Jo®mmeo Babol s{dgml BmETIOL 0byeolry® 9bsdo
ofdymlb mMo 256Lbgs390wo BIboL Bm™MTs dqqbodsdgds. 8 990mbgg35do 25053(Y39E MM,
3H5@09, 3mbGHIJLEHO s J9M 3390 BIBODBIYOO 535dMdIb.

309850 — I'm supposed to be working

0563960
V Prs Subj Sg 1 | momgmb 300500, 053658 g3wyeno 35063 oo 8573L.
VVSIPIG I'm supposed to be working, but I still have no money.

06306 0sMpdobdo  3dMTomd  BIbs  QoIMEgIMEos  Sfdym  qobaMdmdomo  OMOL
06830603030l BNOGIom, M3 296306:t090E05 100Jmb Bafogszol sGLYdMdOm BMSBTo.

53560530096 — I

0563960
V Prs PL 3 6500435005, 833050 96 o6 W535653mdYB, 6 oML 58dMBIDM.
%) The saying is, nothing about the dead except good things.

5605600 0baolmmo BIbMOmO BmEOTs gEoglry®os, BsgzsMmbowos Mo bdbol
35030 must be said s SHOHMOMOZ35© 5M0OL FmEgdMEo BOHsHTo. 0aMEolbdgds nothing (must
be said) about the dead except good things. gb 0800 5G0U gs9mf3gwo, ™I BIBs O35653Md96,
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50 990mbgg3s00, Jomeo  gsdmbsmdzsdol  bofoaros, MmIgwos 3bmdowo  dgMHdboyeo
gMobosb  (Tov  TEBvnKOTa N kakoAoyelv) dmIobsMgmdl s 99dmbemos  BemO3
Joonyendo, olig 5G9 gbsdo, dsm dmmol, obywoly®do (Of the dead, [say] nothing but good).
39L50590B5, J5MRT6Y0 BMSBOL VbYW OLME sbsgrMmyosl 0ggbgdl.

5350530096 — (she and Dania) talked

05639600

V Prs PL 3 037, 0bd O B0s LoEsdmMmMdom JMBsdo HMI bgoMbmdb, L
9390 10%Y 35653 db.

VVP3D As if she and Dania took a stroll down the street and talked about nothing
but Avelum.

ofIgml  @¢mEBs  Ws3s653mdI6  0bymolE  MoMydsbdo  Bsdyml  MMOL  BMG®Toom  sGOL
2395GBoo. 530l Fobgbo, MmamOE bgdmm ¢339 003603690,  AsB30M™MdGOMEOs
306GH9JuGH0m 96 25033990 LoGY358MOHIGdom. 58 9gdmbgz93580 BMBJ30MMO IGHI0M™MZS 5J3L
Bofoamsz 09MH3g-b, GMIgeoi 08 ImgEgbol SOFIMOLAL Fodmoygbgds, MOLSE TMEsdsMs3y S6
d9LHMGB09s. Sbgo Fgdmnbgzg39dL 0byEolmE 9bsdo 0M0do MJdol 3bLEHMY30s gglsdsdgds. 0MHOd
30bLEGHMW 30580 30, BABYBO 0bYEOLKYH 9bsFo bsBym EMM™MOL BMGOTom yocdMmoEgds.

@535653md6 — (human beings) speak

0563960
V Prs PL 3 bobobIb Mo 5058056)ME 93561530096 505805bgdO.
VVP3 How humanely human beings sometimes speak.

00 3039500080 WH35653MdIb Bbs sfdyml Fglodsdolbo BmMIom GOl dmEgdvyero 0bawolyy®
056356d0.

@535653md7b — they speak

o6 39600

V Prs PL 3 B3960 do@BHMb0830¢gd0 Msbsbos b Mo Wodss3mdIb, o6
306 wo, 96 gu3sbMo, b 0barolMa, JoMmEmo© 30 396o.

VVP3BN Our crown princes have spoken Russian, French, Spanish or English for

VVP3 ages, but they couldn’t speak Georgian.

9390 Fogo0mTo Ws3s003mdg6 Bdbs mOx g sMOL dmEgdmero. 3039w dgdombgggzsdo
LEOHME0 Lobom, FgMOgE 30 JLORBLYMSE. JoMNYEOLYsb AsBLbZZ39d0m, 0bYEOLWE Mstydsbdo
B36mH0 RM®T> MmMogzg 99dmbgzgzs80 bLOsE sGOL HoMImgbowo, 00 gsblbgsggdom, GmI
30639 356M056GHTo  259mygbados sHdgml LGWwo GmEDs, IgmMY, goglyo GmEOIoL
F9ls50530L5© 30, ,9MILOMEO 0bgobo@ogol (bare infinitive) gm®doo.

5356530096 — (The boys) talk

0563960
V Prs PL 3 96005690080 30 IbMEM ,589HOINIOO WH39M53MOb.
VVP3 The boys talk "American" to each other.

06306 Mecdsbdo Bdbs dm3gdmos BBboL Fo®G030 SfIgml OHMOL BmOIom, 6o
L5305 bdoMmo s 396906MH0305 5Hagml BMEMmIGOOL MaMATEOL.
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@35653mdb — everyone is talking

o6 39600
V Prs PL 3 00300, 439660 85063 BsBoms s BJoM-BJoMs o356r153d9b.
VVS3G But everyone is talking very loud and very fast.

903999 30900080 0356153096 BBs 0baEOlH 1Mo oIl BIboL offdygm
29636Mdmdomo GmOHTom, goblbbgzegzgdom §obs Topaseomoligseb. 8 89dmbggzsdo sbyMdmdomo
©OMOL BMOIom MoMQTob0 30639JLEHO0M M0l Q9B30MHMBYdMWoO.

ol336s

b 900bodbml, MHmI B3doldoghHo Tbo@zmvmo MsMydsbo wolowsw Lwydogd@M@os
©5  ©99M300090190s  MIMoem©  ImsMydbgenty. bgdmo  8myzsbowro  Fopse0mgdoEsb
Bomnaro@ BBL, MMI ghmo Bdbs Lbgoslbgs 3mbLEHMWJ00ms s Lbgoolbgs doMom s®ol
23000m 3990, Mg 0BgdM030 TM3Wgbss s sHOLOVMYGOL FMEMRYRTbYEMdOm 3HMEgLL. Lbgs
0560560l d90mbgg3580, Bogoeomgddo dmEgdawo 3mbLEG®I309d0 dgodwgds LMoo
bbgs gm®Iom 9923309, B33, 3D, 56 04bgds golszgzoMo.

5060350, LBEIG05d0 FMmEgdwwo mOo HBIBOL Topswomby 6583969005, HMI MsMydsbdo
©dbgd0 bbgoslibgs Bm®mIom MOL A5IMEgdveo. 39MHIME, dsbbowrwmmos ofjdyml dfz®ogol I
3060l FbmEMdomo MHoEbzol Jomomwmmo Babs 30domd s III 306HoL FMIZ3WMBOMO HoEb3OL
Bbs 535653MdYD. D070 D56 3GMHJOO olig FTIMOYYHYDo:

309935md V Prs Subj Sg 1 - VVS1; VVSIG; VVSIPIG
@356M53mdgb  V Prs PL 3 - J; VVP3D; VVP3; VVP3BN; VVP3G; VVS3G.

0630b6H 056Mdsbdo 9O JoBmme FsM3GOL M8I60Tdy 0baolmMmo T 3gM0 Fgglodsdgds,
653 b9l 9gmHgmdl Lomamdb gbsbg GHgduGdo 3msds@03mews LHM®MmO BMSHIIOL 539d5.

3M585303M 85639609080/sboliosmgdgddo godmygbgdrwo &gagdol bos:

JoOOo $H9agdo 0ba@olin®o (Hyagdo
\4 - Bdbs VV - doGomso Bdbs
Subj - Logd@o S1 - db. Gogbgo, I oMo
Sg1 - db. ®osbzo, I 3060 P3 - 36. Goibgo, III 3060

PL3 - 96. Gogbgo, III 3060
Prs - o{dgmlb 9536030

- do60ms0o Hdbs

B

G - -ing gm®>

P - 5dbdotg bdbo
D
N
I

- HoObmeo M
- 8000gmdo
- 0bgobo@ogo

Verb markers for Georgian-English grammar dictionary
George Chikoidze, Anna Chutkerashvili, Nino Javashvili

Summary

Electronic grammar dictionaries are rather important for annotating large text corpora.

They serve to assign the correct morphological and syntactic markers to the lexical unit in order
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to construct grammatically correct phrases. That kind of dictionaries, in addition to annotating
texts, are used in translation, language teaching and in the process of managing dialogue systems.
The ways of searching as well as correspondence of appropriate English markers to the
classification markers of Georgian verb forms for the Georgian-English grammatical dictionary
are considered in the paper. Various alternatives of the English translation for one Georgian verb

form with appropriate markers are presented and analyzed.

I'maronpHBIe MapKepsl [Jig TPY3UHO-aHTIMIICKOTO ITPaMMaTUYeCKOTO CI0Baps
Teopeuii Yukouose, Anna Yymxepaweunu, Huno [[casawsunu

Pe3rome

g aHHOTHMPOBaHUA OOJBIINX TEKCTOBBIX KOPIIYCOB POJBb 3JIEKTPOHHBIX I'PaMMAaTHYECKUX
cnoBapeii ovyeHs BakHAa. OpHON M3 33734 TaKuX CJIOBapeil SBJISETCA NPUCBOEHUE JIEKCHYECKOH
e[VHUIle TPABUIBHBIX MOPGHOJIOTUYECKUX M CHHTAKCHMYECKMX INPU3HAKOB, YTO HEOOXOLUMO I
IIOCTPOeHMA TpaMMaTHYeCKH IIPaBIJIBHBIX CJIOBOCOYETAaHMH. OTOT THI CJIOBapsA, IIOMMMO
aHHOTUPOBAaHUA TEKCTOB, WCIONB3yeTCa JJd TIIepeBoja, OOydYeHUA SA3BIKYy U Impolecca
yIIpaBJeHHd AUaJTOTOBBIMHU CHCTEMaMHU.

Jna  IpysMHO-aHIJIMHCKOTO TPaMMATHYeCKOTO CJIOBapsA, B CTaTbeé pacCMaTPHBAETCS
IIOKCK/COYeTaHHe  KJIACCU(PUKALIMOHHBIX  XapaKTePUCTHK TIPY3MHCKMX TIJIATOJIBHBIX  (OPM,
COOTBETCTBYIOI[UM aHTIMICKUM XapaKTepUCTUKaM. B KkadecTBe oO6pasia IpefCTaBIEHBI B
TPY3HHCKIe IJIaTOJbHBIe GOPMBI C aHTJIMICKUM IIepeBOLOM C COOTBETCTBYIOIIMMU MapKepaM..
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$06500590900L Fodembgdo 53EMAsEHMIM OO MY LoliBgdsdo
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Jogsgols Lobgero: 305¢0aMmeL30.

O0amME  9sbdebmMo  sliffsgarols doamdol Bofogro, 249900Y9bgds
byodbgzgmmmo obfogenols Jd900M©Jd0 (supervised), 265B95dbg39w M0
olfjogarol  dgomegdo  (unsupervised), Boffoemd®ogz  BgsdbgzgwMo  sbfagzwrol
dgoomgdo (bootstrapping).

939Dy bldoMo@  g98moyqbgds  BgsdbgwozgerMo  slfogums, MHmdgeos
399olbdMBL  FomgdsBH03Mo s 3OHMYMmTMEo  BmEIErols 52q05L, GMAgELsg dgmdEos
2065Lbgoml  Lobwydggero  dmbs3gdgdo  g3zgws IbaMBgbolgsb.  sbgmo  Bsbdobgdol
3sbog03oGHMMOL 53905 (56 Tmgeol  gofoxgs/aof3Mmbs) bgds bgwom  dmbodbmem
1393056 GGG 3MO3MLDBY  (LofzObgr  BodMIbg), MMIgEdog  Ggledsdolo
39900/0560oggdo 9603gdom 3608369wm356 ™d0YIBHIOL, oo 5BHGM0dMEHIOL, F0TsMNJdIOL
©5  3JBHIOL.  056M0Ygdo  ©s80xMs396  BMBJ3090L 53  Bmbs3gdgdol  sdMUsbmds.
B99050b0db Mo Fogomomolm3ol, Jowsdol  bobgerol  s9mbomgds, 60dbgdo  dgodwmgds
0ymb: Lo@yzol 300390 SLML MHYROLEHMO (Bgws), dob fob dsmo 3Mb3MIGMwo bo@yzgdo
(Jowsdo, LogmmdEm Jogrsdo, dowrodo dmbgnmdo, gdoto dJowosdo, Jow. 96 d.), sbggg dob
390093 9350 Lo@Yzgdo  (BMmegs-bo@yzosbo  Labgwgdol  0IbEHOBOEOMIdOLMZOL,
MMAMOH03 bogbo msyowo).

Lbobsdz0gdo, dmEgEol  aofzdmbs  Tmogegh  GHGMgbobaol bodmddo dg@Esboero
3Mb3M9@Mo  9mbsigdgdol Lo93w9d3zge by bMYo©O 9od@mbgdobls D)
059300090 90900L  0IbEHOBOEOMYRL, OMIGdOE b SbErsgl Mgoym ImMbozgdgdL.
&®960620L 890097, FoEGOMEO  3EOLOROZSGHMMO 2459m094qbgds 399bG90%g [N
0M0MMYN0  50mgdMmo  LBoGyzs b gmsbBs  9godwrgds  SbmEo®mgdmo  oyml  0dol
5EBMMBISBMB, 501056 0lbo LElMZgo BMbs3gdgd0, 0¥) 5Go.
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068m®M3s300L  dm3m3zg00L  LobGHgdgdo, GMImgdos 09gbhgdgh ULoobgobMm doymdsl,
9946©bMds gbmdMOg FodEmbadls s Fabigdl, s193g 9gduogH MLYOLGIL.

@0b30LEHMOO Fodermbo sHOL gbol 3MBLEMJ300L BMOHTsEwMMo swfghs (6odwdo),
Mmdgrog bs 8m0dgdbml GHaduBdo LsgoMm 0bxgm®dsool dmbsdmzgdms. dodwmbgdo
9900d@ads  ©o0fgMmb  OHMaMO3  MJRWIOHYo  3sdmlbsbyargdgdo  (obobo  Bsdgbgdaros
06535 3MMAM5doMgdol  gbsdo, sbggg IE  0bbGH®mdgb@ol  LobEgdgddo).  Bogowoms,
350embo

[A-Z\JA-Z\. ([A-Z][a-z]"), bsog [A-Z] 960l oo sbm, \. - §ghGowo, ([A-Z] [a-z] ¥)
- LodY3zd ©@OEO  SbMYO0m, Lodroegdsl dmpEgdoe  sdmoEbmom  b.3. Mdszmzo  Bm®IoL
3BLEHMW 30900 OLHTMTs3909w0 BHYJuGHT0; S Todmbo

([A-Z][a-z]*) [A-Z\.[A-Z]\ bl 39fymdlL olgmo B6O30963gd0L
0096GH0BOE0MGOL, MHMAMMOESS ¢3s3mz0 b.3.

96mdMogz0 Habgdo B39mMEadM0g 9a90s MmO Boflorolisgsh. fobol dsibgbs bsfowo
(IF Bsffoewo) 8gogsogl  Labwydgzggeo gbol  3mbLEGMmWdzool  FodErmbl  (60dwmal), bowm
Jorxggbs boffoewo (TO bofloewo), mogolb dbMog, s0fgml dmddggdgdl, GmIwgdos Mbs
39bOMEgl,  Fogoomo©, sdmzoomom  dobo  99dsagbgero  gwgdgbBado  (LoGyzgdo),
0035603mm To0 396339900 35GJRMEO0S QOO 5.0. BoQOOMS:

IF - 0w 9ga3b30s [A-Z\[A-Z]\. ([A-Z][a-z]") o6 ([A-Z][a-z]*) [A-

IN[A-Z]\,

TO - 85806 s3m300mm gb BOAdIBEH0 s J035603FMmo sl 30HM3zBgdOL Labgwrols
393930605

9b Fgbo (bbgsslibgs LobEgdsdo ob Ggodergds sofgMmlb Lbgswalbgs LobEsjlom)
153v95¢gdL odg3m 5M300M 30MM364dBOL Labgwmo 5.L. 3w9d30bo Hobswowgdowsb

2.b. 39993060 OO 9B3oLYOs O 5F9YMBES M30L0 bHYZIMYMXMO.

6. 3996306 06BMOT>300lL FM3M3gdolL dMIM39L0

Dm0, G9JuBH0sb 0bxm®Iszool  dm3m3zqd0lL  3MmagLo, 350embgdols Qo
§9Lgdol dobg300,, dmoEa3L G9JuGol sdMTs39d0L G1odgbodg 9@odL.

XIO  HOYds  GHJuGoL  3MeRMIGEHMOMo  sbooBo, GMIWOL OMLsE  0Mhg3s
&™3969%0 (LOTBMEWMYPdIOL MobT0TYZOMBs  250YMBOSL  oTYMmRBsd©Y) @S GHYJVEO 0YmMmRs
§0b5005009d50.  BH™396900  3wlOGOEOMYdS  OMYMeE:  d9690M039bmz9b0  Lo@yzgdo
(@gLobgd, 3gBH®™mzolL dgbobgd), bslggbo 60dbgdo (!, -), sbm-gog®mwo 3md3wgdugdo (VAZ-
21106, 05/10/2003) o 5.0. Ubzsolbgs GHodol Bodbgdol sdmEbmds bgds, Hmymes fgbo,

IR0 299mbabvyengdgdol bog3ydgzgenby. 9B ma0Moc, @9dbogmbols
MH9LOLYdOL EOToEIOOMO F8MmYgbgdom (335MGgdol wgduiozmbgdo, 33060l MYgdoL Logdo

©5 039900 ©@d 5. O 5.0.), Ggbodergdgeos 59 39BJRMMool gMmgMEgdol sdmemads 339
36583mIgBHO0MWOo  565woHBol 9gBH3BY O BMYPOIOHMO FMeBMIGEHOOMwo  5BsE0BsGHMMO
oo obslibgo390L  BH™M396900L  H039ds©. BoROWOMO, PMOIBMIGEHMOMO  bsobIGHMEMO,
OHmdgog Mol AOT 36Gmgd@ol Bafowo [5], bydmemgdsl 0dgrgzs s3m303bmm JoMHmzbadol
LEOHME0 bobgegdo, dgeo MoEbgxdo, Boowol Lebgwgdo s JE.gmbEOL JobsdsGmgdo.

G9JbGHOL  ©s3853900L F98IR0 9BO300 FMOBMEMROHO  sboobo. bmysws,
dobo 3mdomdol 899390, GH9JuEHOL oMM LoEY3o-BmEMmTob 9boFgds bsfigobo gm®Is
(@90s), 0993Y39gdol  bofforo s  BmOBME™A0m®o  bodbgdol  36083bgcmds:  Lgqbo,
Moab3zo, ©OHM o 0.8. 50 gGHodoL 990y 339 IgLodergdgeos  sMLYdom  Labgams
9O gdol  sdmgds  FodErmbgdols dobggzom, ®MmIgddos domomgdmEos Lo@yzgdol
99(HY39w 900l bsfoero s oo BMOHBMEMA0OHO 3sbsliosmgdgdo. 0539 0M,
dsdembo

N<«film> PERS NAME Uosg N<film> 50bodbsgl sGbgdom ULobgml - goedl -
6900L30gMHo Bm@Bom (N - sOGLYdoMO Lobgwo), PERS 6ol 300m3b9d0L Labgerol dsdermbo,
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boge NAME 6oL 300l bamor®olb dodermbo, GggoLem@mol babgerol s 3ol doge
23905090990 3oerdol LsMeMHOL 5FMEBMBOL Lsdrsgdsl 0dwg3s §0bosgd9d0Esb:
™besob 306mdo sbmgo Bg059063930L sboenro gowdos FoMdmeagbowo

"bodwargowo”.

356 s0figm 306096 MgEodBHMMOLs s Mg70LbMOOL SLOLEIbGHI©, Tom dmeol bgd
$5090L Loz @m 1oddo ,,0309000 93300M9d0%.

s »atyo sbgzg Fgodengds  godmygbgde  0gbsl, GmymGE  Lbgs 9bmdMogz0
350embgdol Bsfowo, dobs®wmo d0dsMHMIOOL SFMLHMIIS® ,0YM OMmYIEHMMO.

30093 9Mmo FsdErmbo

PERS<case=name> 8v9d5mdlb ORG-0o<case=sentence> Ubos3 PERS<case=name> os®ol
3060Hm3bg00L Lobgarols mstpo Lobgwmdom 36B3580, "works in” 6oL GgbEol BOOEdgbEo
23960339700 Lo@yzgdom, ORG<case=(obso@gds > sMHob mMHAB60Bs3gool Lobgeol dodermbo
0650590580, GMIgeoi Lodmewgdsly dmy3gdom s8moEbmo jobssgdosb

39¢©™30 5.3. 393omdL LL "5JG0380" F0TsMmMgdsdo "3Fomds", MMIGOE 9393306090l
30600369006 Lobgal  (39¢H™m30  9.3.) @5 MmMaB60Bsgool  Lobgwl  (LL  "sjBogo").
2300m35¢0obfjobgm, GMmI gl moGyo 9O 00135390l LOGSE0JOOLMZOL, MMl  bdbs
0935005  499m0ygbgds FoOber ©OMTo (3gBHO™M30 o.3. 39F5mdES ...), Foa®od BMSZoE0
0bLEH®MIIBEGHMo LobBHIIgdol  Fodwmbgdo  Lodrogdsl  0dwgzs  930m35¢obobmm
abgmo 99dmbgq39d0.

G9JbGHOL  ©58Fs3900L 300093  JOO  9BHe305  LobGIJuGmo  SBsEobo,  MMIEOl
OMLsE, bBmyo d90mbggzsdo, 3¢0b@gds LoEyzgdol LobEsdum®mo 353800900 ©s dgbgds
§0b50sgd0l LobFsJumeo LEHMMIGHWIOS (LobGodbmEo bg). gl 9&e30 bs3domE MW S
M9LOLYdOL 0bFHIBLOME  obsbstxl dmombmgl, sdoGmd d336 IE LolGgdsdo Gotregds
dbmwm  Bsfomd®mogo  sbseoBo,  OmIgwdos  sdmoEbmds  dbmerm  goM339v9o
LobGoJu Mo  3MBLEHMMI30900, FOMHOMOIPIE  AMSTIGOIMEIIP®  ©H39300MOYPPWMWO  BMHIBYdO.
bgmo  3mbLEHMNY30900L  2obom3zoEolfjobgds  TodErmbgddo  ofjgMgds  Lodyzgdol
3MORMEMP0MOHO JobolinsmgdErgdol »MHN0gMmIgmsbbdgdol 3o0HMdgd0 (306039ds).

0595000m0©,  LsdMdoml LomsMOl 0©96GH0EBO30MIdOLMZOL, 39200000
398m0oygbmm §glio 999090 BMGIoo:

IF PERS V<become, tense=past> NP<case=Instrumental>,

PERS=V,

TO s8momgom NP, 35¢93mM00L 306039d0m 35356b00l bomen®by.

o V<to be, tense=past> s6Holb bdbs (V - Verb) to be {odlwmer oMHmdo (Bgdoldog®o
Mogbgols s 3oMol), NP 560l Lobgewommo g@sbs (NP — Noun Phrase), bEOwmddwmoms
(850mbo) HmIgrog 3ow3ge domomgdmwmo  (olggg GMmamea PERS-obmgol), PERS=V
50b08bogl  gMsds@0zme 99mobbdgdsl, 9.0. GMI Gogbzo s Ldgbo PERS-obozol 00399,
653 M®oEbgo s bgo BIboLmzoL.

©539035m, NG s0fig®oos 899930 5¢@gMbo@ogqdoo:

N | AN (A=N) | A A N (A=A=N) | N N<case=beget> |

N Nccase=Genitive> “@s” N<case=Genitive> Uoog A 56MH0L bgobsdmsgo Lobgwo
(B9LO™30), N 50l sMLYd0mMO Lobgwo, bmwm Gmemdol 60dsbo 60dbagl dgmobbdgdsb.
399099 bgdmo dm3gdmeo fabo Fobswowgdgddo

LYMAJO FMOA) Pobo M3s330L JobolGHo.

35625093 B9IGHRIM0 2obs Fobsmergdols s Ig3boghgdols doboliGmo.

053053306 JobobBHMO o gobsmegdols s  dgaboghmgdol  dobobBHMo  0dbgds
00m36md0wo @ 59MYdINY0, BHrMYMOE Lodmdomlb Labgagdol gMmsbgdo.

7. ©@0ba30LGHWMO FodmbgdOo
@0b630LEMEM FodEmbgddo dgodergds dg30L:
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0bg3mMo30s  FodErmbol  3MBLEBHMWI300L  LEHOWIGHWOOLS s  FgdsyIbEMdOL
Fgliobgd:  3mb3MgBo LoGYzgdol JOHMYMEgdo (893s5mdL, -80), LoGEY3godolL TsOMEFgMOL
530L90996H 90900 (5bMYdOL MJAOLEHMO, HOEbgdOL SOLYdMDS s 5.3.);

dOBMMP0MMHo  0bggm®dsgos  3MBLEMIg00L  Ggdsabowo 3o 3gEo
Lo@yzgdolb dgbobgd (Lggbo, Gogbgo, dMB3s s bbg.);

Lob@Fogumo  ™M30Lgdgd0:  LoBY3zgdoL  MsdsGozwo  Fgosbbdgds  FMmIHydTo
(BgLMM30 Lobgwo s s®bgdoMo Lobgero, J399gdsMg s F9dslidgbgero s bbg.).

IE Lobi@gdgdologol 8sdembgdo s 8smo s8m3cmanol Halgdo dgoaqboros gdudgd@o
@0b330LGJOOL (56 33930l bggMml gdudghHGgdol) dogh  3mbzMgBHMwo, Gmamea fabo,
30060m  0gdsGMMo ol BgduBgdby, Mo3  dLodErgdgwl  bEol  dsmo  Im3mzgdol
b530oMoloE  Fowseo  LOBMLAHOL  Fowfiggol.  TsdEmbgdols s  Fgbgdol  Bobsfg®s,
B39mwgdM03, 3o0moygbgds L3930 Mo  BMOTswmo 9bgdo ©s FgwgpdE  JoMgdNEro
Pgbgdo  bogrmmo s  goboggdos,  Mo3g  dgsMgdoo  dsd@oglb  bool  dggmdgdol
23900LfMmOHGOL,  HMIIdOE  3o3wgbsl  obgbgh  LobBgdol  FMomdol  bobolbby.
50530MOMNs©, MROM BIOMM MJIGHMM0 IMROL  BgJuGIOOLMZ0L, TodMbYdO  doe0sb
965350M0bMm3zsbo s Moo bgds  9dudgmGHgdolmzolsg  30.  Fodmbadol  LGwmwo
6536900l 9ddbs, HMIgeog dmoEsgl bolwemzgw 9bmdMog 3MBLEMI30gdlL, Logzdom

——————————————————————————————————————————————————————————————————————————————————————————

A
s e, b

bmE. 4. B9JuBHgdoL ©s0v)dsggds
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60053935000,  Bmaxg®  dogosh  Howemos  yggaws  Lobol  fgbol  gomgzgserolifobgds
36003690m3z960  Mmd0gBHJools s  Lbgoslibgs 96mdMHogz0 3MbLGHMW30900Lm3z0L,
MOwgdoE  3o0mbo@eggd 39M339M  MOMO0JMMZo3d0MOL/BMmawgbsl. gl 2obLegMMBOm
96905 9690L, OHMIWdLLE 930 FEOEIMO  FMOBMEMY0S S  FIPIMIOOD  MOZOLLIBO
Lo@ygoms  fiymds, OMAMMOEss OMLmwo  9bs. 89009890, 0bZMOTs300l dm3m3900L
LobGwyeol 35839698900 sGE 0¥) 0l ToMOO0S.

0023505, §9bgdby oxMdbgdMwo LolEgdgdo  35MYSE 245800ygbgds 30f6®
995G ©Mqdd0, d60d369mmzsb0  Mmd0gdHIdoL  @absbgEgdol  d3sg30m  Falgdoo s
9306 36535 xzgMM36580L  LobwyMzgmo 9bmdMoz0  3MBLEOIg0gdom. sbgm  LoliEgdgddo
0683mMs300L  IM3m39d0L  LoBMLEY B3gMEdMOZ  WRGM  FoMoE0s, 30©MY  LObMwMEY.
00bob0db0s, MHMA ULbgs Logbol GHgduBgdby AoOLZEOLIL 5130w gdgEos  FodErMbgdols
aboro 6536090l 89Jddbs o godmygbgd o wgdlozol 999sgbermdol 30M9]G0Mmgds.

Loobgobtm  Joymdol  gotymgddo  0bxzm®dsgool  dm3m3zgdol LobMYEol
3b5350gdEs©  250M0Yygbgds  gbmdMogo  GsdEmbgdols  93@MBsGH Mo 5900l  IgoMm©ado
29633991600 bogbmd®m0z30 bgggHml 8mwbodbsgo @gdu@gdobmaob.

EEILEEIMBOM  53AMIGYO0  93gPoL  g3gEsBY  BIZOGIWIONWO  Jopmdss
965350 Bolo dop Mo (bootstrapping), HmIgeos 9590 Bofogmdmogo
b959b50390Md0MO Lozl IgoMmEIdL s sfgMoos [6]-d0. FsdEMbgdOL  saqd0L
3sbogMo  0@GghoGomwo dgomgdos DIPRE dgomo [7] ©s Snowball dgomeo [8],
dlgogbo 9gommEgdo Asdmoygbgds [10,11]-8o.

g39wobyg bmdoos Snowball dgmmeo [8], MmIgwos 9u3wdbgdms SEMobogwo
DIPRE 9gmm@ol  doGoms©  0@©gol, ®mdgerog 039l 8s0eombgdls  s@Mod@gdobs o
OHN0YOH0I0T5M090900L 50O, oo,  3mI360900L 5O TYOSMIMIOL
oL YYBs. Fg0MEOL JoMOMoo bsdoXJd0 Fgdgy0s.

1. 30bs6rmeo 800sMHgd0L  Fogomomgdol, g.0. 50 J0BsMmgdgdmb ©s353d0MHgd IO
3M636M9AHMo  LobgwMo  goHmgMwgdol  §yz0mgdol,  BozMgdols  8gagbs,  sswomac,
09300 (3335605, LEMOZM MGBOLOL SEYOWIPIOIMGMDS):

(Microsoft, Redmond).

2. 39dudgdol dm3gdme  3megdiosdo  dgpgbomo  fyzowagdols dgobs s Bosmo
50m0©gds 08 3:mb6EgJuGHYOb gBmo©, HMIgddoi obobo g3b3wHds.

3. 50dmBgbowo 3mbEgJuEgdoL LobEodbmMo sBseroBo.

4. 5boo 8odembydol 39bg®oMmgds 3mb@EH)JuGgdol Jobgzom s Fsmo ©EsbIsMgd0m
3OLgdMeEols b536Mqd0L d93Lgds.

5. 0683mM 35300l In3m390s BodEmbgdol gobsbargdwamo bszMgdol gsdmygbgdom s
09300900l sboeo bs3m3bo Fo5e0mgdol s3o@Jds 259mygbgdmer 3md3wgd@do.

6. 2-5 b500x 900l M56T0TI3MMES© 589MMYdS BoQdE0mgdOL sHWO fyzool
59mgd0LsL (3OMEgLbo BgMYds, MMEILLE Sboeo Fodembgdo s®o® 459mBbYdY).

3obbowmmo  dgomEol  edmygbgds  Fgbadergdgos  Fodmbgdol/dsgowomgdol
003053003900 65309d0L 4909893 (v O sGOL 9dudgmGo, MHmIgeog 89ddbol dom), o0
d90mbgggzsdo ol d0g3mgbgds (open information extraction) ©o0s 0bgm®Is300L dm3M3zgd0L
00m3obal [11].

Sentence templates in an automatic dialog system
Liana Lortkipanidze

Summary

Dialogue is one of the means of information exchange. Automatic dialogue systems are
created like natural language communication models, with the difference that the role of the
communicator is assigned to a machine.
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The system should have a message entered by the user independent but limited choice and
ability to respond appropriately, which is due to the process of extracting information from the
text.

In the paper, we will deal with rule-based systems for automatic dialogue limited to a
narrow thematic field, and to increase the completeness of information retrieval, we will use the
method of automatic construction of linguistic templates for unmarked texts of a certain subject
area.

We will as well consider the dialogue model and text processing based on sentence
patterns.

[ITa6moHB! MpenI0KeHUH B aBTOMAaTHUeCKOM AMaIOrOBO ccTeMe
Jluana JlopTkumaHumze

Pesiome

Juanor sABifeTrcs OZHUM U3 CpeAcTB oOMeHa uHpoOpMaiyeii. ABTOMaTnueckue
[IMaJIOTOBBIE CHCTEMBI CO3JAI0TCSA II0 aHAIOTHMHU C MOJE/NAMHU OOLIEHHs HAa €CTECTBEHHOM Ss3bIKE, C
TOI pasHUIEH, YTO POJIb KOMMYHHKATOpa OTBOAUTCSA MAlIMHE.

Cucrema [O/DKHA HMeTh COOOLIeHWE, BBEZEHHOE II0JIb30BaTeeM, C He3aBHCHMBIM, HO
OTpaHUYEHHBIM BBIOOPOM M BO3MOXHOCTBIO aZIeKBATHOTO OTBETa, YTO OOYCJIOBJIEHO IIPOLECCOM
u3BIedeHus NHPOPMALUY U3 TEKCTA.

B pabore MBI OyzeM MMeTh AeJIO C CHCTEMAMU aBTOMATUYECKOTO [JUAJIOTa, OTPAaHUYEHHOTO
y3KOM TeMaTW4uecKOH 0067acThio, Ha OCHOBE IIPaBWI, a [Jig IOBBIIEHUA IIOJTHOTHI IIOMCKA
“H(OpMALMKM BOCIIONB3YeMCS METOAOM aBTOMATHYEeCKOTO IIOCTPOEHUS S3BIKOBBIX IIAGIOHOB MJIA
HEMapKHUPOBAHHBIX TEKCTOB OIpefe/leHHONM IpeAMeTHON o6nactu. MsI Takke pacCMOTPUM

AXaJIOTOBYIO MOJEJb U o6pa60TKy TEeKCTa Ha OCHOBe IIabJI0HOB HPeﬂHO)KEHHﬁ.

o3 Mo@mcs — References — JIutepaTypa

1. Tomemxo B. B., HuTennexTyanpHble 0OydJaiomyie CHCTeMBI U BHUPTyaJbHBle ydueGHEBIe
opranmsauuu / B. B. T'omenxkos [u zp.] ; mox pex. B. B. lonmenxosa, B. B. Tapacosa. —
Munck : BI'YUP, 2001. — 488 c.

2. Ilomos D. B. Uckyccreennsiit untennekr. B 3 ku. Ku. 1 : Cucremsr o6leHuss ¥ dKCIIEPTHbIE
cucreMsl : crpas. / nog pex. D. B. ITomosa. — M. : Paguo u cBa3s, 1990

3. Owmunmosuy, 0. H. Opranusanus B3auMOZeHCTBUA YeIOBEKd C TEXHHYECKUMU CpPEJCTBAMHU
ACY.B7xku. Kn. 2: S3pikoBsle cpexcTBa fuamora desnoBeka ¢ JBM : mpakr. mocobue /
10. H. Oununnosuy, E. B. Poguonos, I'. A. Yepkacoea ; noz pez. B. H. Yersepukosa. — M. :
Bercm. mk., 1990. — 159 c.

4. Deshpande A.K., Devale P.R. Natural language query processing using probabilistic context
free grammar. Intern. Journ. of Advances in Engineering & Technology. 2012, vol. 3, no. 2,
pp- 568-573.

5. Bopoumo K. B. AppuTuBHas peryaapusanysa TeMaTUYeCKUX Mojeiei KOJUIEKITUIA
TEKCTOBBIX JOKyMeHTOB // Jloxmansr PAH. — 2014. — T. 456, Ne 3. — C. 268-271

6. Chuang J., Gupta S., Manning C., Heer J. Topic model diagnostics: Assessing domain
relevance via topical alignment // Proceedings of the 30th International Conference on
Machine Learning (ICML-13) / Ed. by S. Dasgupta, D. Mcallester. — Vol. 28. — JMLR
Workshop and Conference Proceedings, 2013. — Pp. 612-620

109



@osbs rmMmdogsbody

10.

11.

IMaBnoB A. C., Jo6pos b. B. Merton oGHapyXeHHS MaCCOBO IIOPOXXEHHBIX HeeCTeCTBEHHBIX
TEKCTOB Ha OCHOBE aHAJM3a TeMaTU4YeCKOH CTPYKTypsl // BrlumciuTenbHBIE METOIBI U
IIpOrpaMMUpPOBaHUE: HOBbIE BRIUMCIUTENbHbIe TexHOomoruu. — 2011. — T. 12. — C. 58-72
Boponnos K. B., Iloramenko A. A. Peryngpusauus BepOATHOCTHBIX TeMAaTHYECKUX MOAesei
IJI1 TIOBBIIIEHMS HWHTEPIPETUPYEeMOCTH U ompefeneHus uuciaa teMm // KommbiorepHas
JIMHTBACTMKA M  HUHTE/UIEKTyaJgbHBlE  TEXHOJNOTMM: [lo  MaTepumajaM  €XeTOLHOM
MexayHaponHoit xoH¢epennuu «Jluamor» (bexacoso, 4-8 mioms 2014 r.). — Berm. 13 (20).
— M: Usg-Bo PITY, 2014. — C. 676-687

Chemudugunta C., Smyth P., Steyvers M. Modeling general and specific aspects of
documents with a probabilistic topic model // Advances in Neural Information Processing
Systems. — Vol. 19. — MIT Press, 2007. — Pp. 241-248

Eisenstein J., Ahmed A., Xing E. P. Sparse additive generative models of text // ICML’11. —
2011. — Pp. 1041-1048

Hynaperxko M. A. Perymdpusanus  MHOTOS3BIYHBIX  TeMaTHYeCKuUX  Mogeneit  //
BsruuciurensHble MeTons! u nporpammuposanune. — 2015. — T. 16. — C. 26-38

BodOmdo  gobbmMEogs Imms  MMLMOggol  LadsMmggwrml
96™36v9mo Bsdgbogmm gmbool dbsmsdghom (aMsbEo FR-21-3509)

110



Boonglsmdomo 319630l 3o 39 30 M96YdEgdoL gbodygzobo si30dlgdo
0bgaoliy® 9bsdo

©00bs Lodlmbadg

liasams@yahoo.com
M9bowmdg

Joeoma-0baolymo  aMmsds@0ogwo  wgdbogmbol  3md3sowrgMol  dgddbolsmzols
o60mgdmwo  33¢093900L  gHM-9OH0 09dos  JoMHMEo MebEgdgdols s 0bawobvmemo
5330glgd0L FglsdsdolMdOl ©sYIbo.

5530dLgdL dgBo 96033bgEMmzsb60 BWb30s 530LEM0s. Bosmo dgd39Mmd0m ASBOLIBOZMYDdS
90090569 Mds, 900N gds, IB0ABMEgds, dlyogLgds, FodsGmgds s bbgs. JoMomerdo
56g3Mmqdo IbMEwmE Lobgugdl ©ogMHmM30L 535 vy 03 dMMB35d0. MebEIdMWgdo mEo
Lobobss: 9003633 0sbgdo — MBmowme bobgwomsb dymdgdo s gHmbgdgETomEgmosbgdo -
3539 dpmIgdo.

Bo86Omddo  gobboweos Ms8gbody JoMommwo 3539 Mo MsbEgdEOly s
06300 55304LgdOL TolssdsdobmdOL Jogow0mgdo.

153356dm LoEY3900: MBYIMdO, 58304bgdO, o6 3gMYdO

3050953035 (353970 30d3MbgbEJdOL JOMMBE03 dmbosmgzsda Tggdbsl gdlobuydgds,
296Lo3WMgdom  doEsMo  sx30Jbogool  dJmby  9bgddo.[1] Jommo s obywobymo
5530dLgdoL  Fgbsdsdobmdol  oygbs  I608369em3zsb0s o dowosh  LoymBe®gdms
@9dbo3mbgdol dgagbolsls.

56@gdMo 34305 ©s9M30090gwo 36083690 mdol Jmbger LoGygsol 96 dygoms
3033egdbl, HmIgEwoE oghmzol Lobguol 85 vy 08 dG¥b30L BMEDL, MM 50bodbml
d90o0Mgmds, 80doMm0MEgds, ©B0dbMgds, dbgogligds o6 Lbbgs 5039 OTMIOEIOMEGDS
5lobg g3 bogsbmsb.[2]

o600 356gdgdol dlodsdolbo 0bywolbMo s530dbgdol 3mabs 3936 BodEmOHgs
©59m30009087w0. bsb, g bgdsb@ozom gobolsbwamgds, bsb HMIgmody asdmbsmdasddo ghmo
960L dmgboermds, dgmeg gbsdo gsblibgs398w9 Fymdsls s, Tglsdsdols, o®33999 si30gLs0sl
dmombmgl.

J5600do 056@gdEgdo FbmemE Lsbgwgdl sgMmM30L 35 v 08 db35d0, MWIEs
090396506500 ©s 03039 dMv)639dd0 ogMM30L TobEsMLSE @S F0TVYMBBSE. RoMEs 3BMdOEIO
056093 qd0Ls, b0 156 degdo@ 4980m0ygbgds Babobggdo, sdbdsmg Lo@yzgdo s
Lbg.

JoOmmdo  mobYdIgdo MG JOMToM(33e056900 - dewm© Lobguwmsb
0aM09d0 s gHmBYdEBHBoM (331056900 - (35¢ 39 dmIgdo.

00X g gsbgz0bogm dbmermE o3y dymdo JoHmEo sbgdmgdo  (godm,
23900, 309M, dgbobgd, 8909y, JobgE30m, gobdsgermdsdo) s domo dglsdsdolbo obyrolw®o
25304900 S A5TMMJddo.

LOOMBEMHGOM®, FoPIWOMNYOO STMPIOMEN0S 35MI5EGEYHO 33Ol FoloErgdOEb
[4] Bmy096M00 0bgolvy®o s30duol Gglodsdolrdol ELaHYLEHIBOS, bFoMME RogM35wgm,
03039 §0bs@o@gdol dgmeg 356MG0bGHOL  B3g6gds, Losg Bmao  JoHommmo  msbpgdmwol
3600369 mds 9933000 0d69dms LobmbodmMo yodmmddoo.

1. 290m 0560.(0bJsMGds 6500gLsMBOM dE1H35d0 alidVE Labgwmsb) JoBgbom, ™M30L .... [3]
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2900 [GAMO] —> due to, at, for, because, by, as
due to
05306350 AM553030L 2590 HMEds Jobs, 3sd0b 30139bgd.
Due to the free working regime, I have a break whenever I want.
39653000 2500 39393500 obs.
Due to the operation he became unemployed.
at
dgeerg §59L 30093 YBOM IX0JHO BOHIHBOM SMOZLM WosGHOL 250M.
The next was the more violent with anger at her deceit.
d096EL, BHmEs FBOL BoLZEOL 2odm 439 SYOXMOMO30 IMbw30 405 JOS.
When all the old folks get crazy at sunset.
for
©0OLYY0 IE39FgMdOL 308 5¢EgdlsbMyg Igzgl bocobds ,,0O* Ggo6dzs.
For his honourable activity King Aleksandre was surnamed "Great".
3bg 30 MO FMBsBOIOOL Q080 0g3gMs.
He did so for two reasons.
because
5B, LOBDYEIOL 258M 0gm, MHMI 396 J0b3s, Lo 0IYMNGBIIM..
Perhaps because it was dark, he didn’t recognise where he was at all.
by
3190 3530963900 56 00gdI6 53500TYMGBMBOOL 35TM Mog3LTMbggE bmosEM TgbMEZgdL.
These patients do not accept the social restrictions imposed by the illness.
as

LodHboM©, sx30bs6LYdOL Fgfyzg@E Ol 3o8m Xm0l Bvgdomds dg53gMb..
Regrettably, as the funding was cut off, the work of the team was hindered.

2. 23505 (09b. 356937, 350M3wgdOm, BoMMZLIs©, M®306096)([3]
396s[ GARDA] —> Besides, Apart from, except, Furthermore, Moreover, Also, Likewise
Besides
dbasgLigdgBOL oM sOLGIMBL 3oblb3s390900.
Besides the resemblances, there are differences.
239605 39335600L 0dIMOOLY, sOLYdMDES 3069691 0dgMOs s Bmobligbogds dM0oEBgmOL
0096 900.
Besides Caucasian Iberia, there was that of the Iberian Peninsula, and reference is made to
the Iberians of Britian;
apart from

Jo0gdb 2060 045MTs Bo@gddag 30 Boog gl Lagmbgdgwdo Bgdo dusbmGo:
Apart from the women, the local birds threw my servant into confusion.

295005 3 F0dwo Lo30b9 xsdgd0obs, 5™l OILEHMMIdWMO bows La3z0by F1O Fgwos.
Apart from glazed wine bowls, plain wine vessels are attested in abundance.
except

5) 0mgdob yzgarsls BsdmgzdmMo, 2o MmGObs.
0)000ddob yz39wsls Bsdmgzdm™©o, OO 250Mm3¢q9d0m

I distanced myself virtually from everybody, except two people;

3bgmo 3mFH9630Mm0 glodwgdermds, 25Ms 5553000, 56 FooBbos LodoMm3gwml bgs
Bogloa M.

No other port of Georgia has such a potential except Anaklia.
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bdoMs, FobooEIdOL  oLfyolido  godmoygbgds Fgbo@yzgds ,AOM@s  SToLY“, MHMIgEros
LobMbodMGs SLobsgl Abgogbo 60dzbyEMdOL (36gdgdL — oaMgogzg, 9Tobmsbegy, MBGO™

3930Gs-.. 350 0byrolbm®do dggbodsdgds Moreover, furthermore, Also, Likewise. og0¢0mac:
) 3565 530Ld, 3B30E0DIEO0L dgdmbggzsms LobdoMgby FM35¢0 (3390 BodGMMO
b90mgdggob.
0) MROM 99303, 3MB30GEHIWOBE00L Fgdmbggzsms LoboMmgbg BMOZoWO (335¢JOIPO BodEHMEMO
b90mgdggob.
Moreover, hospital admission rates are influenced by many variables.
9) 4561005 580bd, B33l mbIocmgds B30MEYdS.
0) 890003050, 35O 33 g0l dcmbdotmgds 30MHEYdS.
Further, grain consumption is increasing.
9) 456005 530y, sYBOEGdsTo Jomzsolifobgdmaro Mbos oymb.
0) MBROE I9B03, HIH0WGdSTo 535 olfobgdmwo Mbos ogmb.
The resolution should furthermore stipulate.
9) 396 530by, 3M0EH03METs Bmzwgbgdds 9godmmgds 293wgbs ogmboml 3mb63GMgE o
350 E0L LEHIVOWMBMDSBY).

0)_53690m39, 301¢00EH03MTs Ingegbgdds G90degds og3wgbs ogmboml 3mbiMg@Ereo gow ol
UEOBOEOHMISDY.

Also, political events can affect the stability of a particular currency.
9) 2965 530bo, ol sGMgMmbae dmlidgbos FdMmdEIGdOL FbsbMYds, MHMIWgdoE ©og0bgdom
59%30(390©bgb, O™J ....
0) 3bggg, 9oL sMEgMMbgEr IMMLIGH0s FdMdEGOOL FMLsBOYDS, HMIWJdO3 :10bIdOM
593303900b9b, O™J ....

Likewise, she heard from a parent group who argued persuasively that ...

3. dobggom  BIBL.  Gobodg  2om35¢oLobgd0m;  MOLLT)  335¢MdIDY;  BOLYTY
39L5d5d0bs.[3]
dobggz0m[MIXEDVIT] —> of, by, according to
of

9909353901900 JoM00w)e0 BoGY3900L B3YEOSWMMO JELOBOISE0S J9M33go Bodbgdol
dobgzom.
A special classification of Georgian words is elaborated with the aid of the basic signs.
by
BMTLOMEMY05 S GHO3MEMY0s (05L3M0 gbol Bmbszgdgdol dobgwzom).
Onomasilogy and tipology (as exemplified by the Basque language).
according to
5300 5085896900l 0LEBHMEM03MLOL obgwl0m, 0LObO MMIMO smsllo 04369b.
According to David the Builder's historian, there were 40,000 of them.
50 GM3sbol Jobgwz0m, 5egdlabmgl EsdMmMds 0fiygds 0gMHLs0d0Esb.
According to the Romance, the march of Alexander begins from Jerusalem.
5953 8900w gdmEs BIB0DYEIOOL MbEIIMEGdS® FodmYygbgds — ,dglodedobo@, ,09b5bTo®,
0baolvyMs© 30 03039 According to 0dbgdms.

4. 8096 1sbYdvw0o; (Imombmagl bsomglomdoom d6¥b35L s fobsdsgow Lobgwmsb
9O 35LbgdL 3Jombzsbyg: 3ol Jog®?)[3]

dogt [Mier] —> by, of

by
{00bobms  Jogh  bmggwms  ©sdmmBowgds  foboystos  30639wymaow  bsdmmbol
356H9Mb0@MmdLb.

Subjugation of animals by saints is linked to the harmony of the paradise.
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of
59 bGs@G0osdo B3z9b 993993000 35950 Jog® 10330 FosbEMmYIOL Tbmerme gho s139dEU,
30b3M9EM@o wgdbolb Loghgdo.
In this article we will only deal with one aspect of analyzing death in the lyrics of Vazha
Pshavela, in one specific poem.

5. globgd sdbdstyg Lo@yzs - dmombmgl Lobgaolbsgsb bsomgbomdoo dwbasls, -
05005%bY..[3]
d9Lobgd [Shesaxeb] —> about, of, on
about

30639¢0 Ym3zobs, mGH0ME LoGY3d 953G ™MOL Tgbabgd.
First a few words about the author.

o9 36305800 Alx gemdL Bdsz-bgglvIMeo ,odwRgMgdOL“ Gglobgd.
He talks about Pshav-Khevsurian "songs".

on
09MEobdo ggMsdol Lffogerol dqbobgd (bfogwsBy) B39 8ga30deos dbmEmE M 3MHAswdwEo
fo6dmyqbs d9304dbsoo.

We can only have a general opinion on Peradze’s studies in Berlin.
Bo80dMH909@0 29653MHAMBL dYEBYEL dMIMEol Igbabgd. (dGHAMEsbY)
He broods, musing on the struggle.

6. 99009 BAbL. 3969, dME™U, EIdMEML, 890ymd, 35651369, 9396 [3]
999099 [SHEMDEG ] —> after, next, Following, later, In
»0900092L“ Lbgoolibgs Ligdab@ogs og3Lu:
® 990dgds sLobsgIL BoBOZMMOE Mowo3oL/30we3oL 899y sOLYdMB —
39 ©9396L 9900092 309356M. g 555396l 5odbogl.
I'm next after you. That doesn’t mean a thing.
e 390dmqgds 5©0bodbsggl Mmly —
LoSIMMBOM, 3OS Lasmol d0wIR.
"In the evening, after nine".
Lodo bssmol F9aY FadaE Mg39MsblId0 oobaMs s ffodmgoe.
After three hours, she curtseyed profoundly and left.
in
M0 oL 3909 wmBsbsdo do30Mm©O.
In two days we were moving to Lausanne.
late
5060860 MoMdsbo Msdgbodg ferol 899qgy Mdowoldos godmoss.
A year later his translation was issued in Tbilisi too.(...3306)
900 Hemob 899y Lbgs 99Mdsbgamo - sO®EGHWME sobBo ofggdl GHbomsggeol 3mgdol
050MdbsLs.
A year later another German, Arthur Leist, began to translate Rustaveli.
¢ 399093 890degds s©0bodbogls, Ms0dg Imgergbol dmdg3bm dggals
after
B586HM3ol doMomao b3z dbmeme dobo fozgombgol 890y smdmgzshoby.
I discovered the principal shortcoming of the book only after I read it.
5dob 999¢92 d9b3s 00 MMToges IbYEIMHMNIMSZMU.
After this she met the Roman commander.
following
00 9geobsdgE -0l go6sE35gdol 898¢0g2, 1603 §gl, 4050530 BEs sboysdg539dIEds
x90dL I-0s.
Following the death of Elizabeth I, he was released by the newly acceded James I.
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next
90 MM00gMHMMdIOOL (396G®T0 Logzwmmog do3ol 998w s Job 339MEOm 5390 bobo
0Qo.

In these relations the central figure next to the Shah and beside him was Allahverdi Khan.

¢ 390d@qds weolbdmdgl Bosdmbsmgael-

after

53390905 sbgmo Tgufimegdgdol IgEsbs 99dga0 99dmbggzqdols 890ga:
No such amendment shall be permitted after any of the following events:

7. 396053@mdsdo BabL. (B39v9egdolsdgd® — 06@gdwol 13mbdzoom; ®MOl Msody
9mbs3390do, 3563391 bsbdo. @OHMMs 2obdogermdsdo mobsmsb, MmMolL oligerols

899©02)(3]
296053emdsdo[ Ganmavlobashi] —> during, for, of, in,
during
3063900 9egdBMo 500056300l Ggdgy 3503mbo 56 doEoms 53 153390 YME 5 — 17
oL 296853c0mds80, MmOy A900DB0osBIdOL Tgdgy - 12 — 69 ool, bmerem  dgledg
23000D056900L 8999 - 83 oL 256353¢Mdsd0.

After the first electrical stimulation the monkeys manifested fear of the injuring feeder during
5 — 17 days, after the second stimulation during 12 — 69 days and the third 83 days.
for

05659009 30, 993L0 4MIgE0 3306H0L 2963530MdT0, FoLID FbMZMYds Mbs glifogws.
Meanwhile, we’d have to put up with him for six long weeks.

M0 E©OL 256053e0Md580 bds 56 3ov300.
For two days our conversations came to a sudden halt.

of
36059900, HMIWId0E JoOo ¢gdldgmbmdol 93393500 BodMMIGdT0 )Tz
L5380 Lo 3MBOL 256353 MdST0, ISz TbMOZ0s:
The issues treated in the works of Georgian researchers in versification in the course of three
centuries are multifaceted: (d56doeby)
in

0dbxgego 080l dglobgd, My Mo Lsbol dMTobgeo LFOMEIdS MJ39bl oMol ImIEI3bm
sm{iemgmeol 206853c0mdsdo0.
Discuss the employment needs your firm will have in the next decade.
30356 OHmI  dm33s, FMboewdo sdmz030mby, GMI domgwo  3bM3MIdOL 2963530 Mdsdo
(3bm3gmadol ds6doebg) mmbo smslo 89a3to 9gddbos s 2530530d6g: ,d9 bmd TopagblL
©e9do dg3Jdbo.
When Picasso died I read in a magazine that he had made four thousand masterpieces in his
lifetime and I thought: "Gee, I could do that in a day."

003b300, d5¢05b 356960309, Mo dMEIM LssmOL 2963ogeMdsTo 30M3gwo k..
I guess she was upset because it was her first pause in an hour.

29mbogoe0 Loaergduogmbem gMHmgmEol @gduozmo Bm™Agdo dgoagbowo Mbos oyml
@@gdobogsb, Fglodsdolo 3g3tyY3gergdol bsfowol Fom3gmobagsh (58 dgdmbgggsdo Lbobgwo- N),
bomem ©sbsthgbo Mbs 0yml gdlozMMo J393539aMM09d0L BoM396Mgd0, HMIgEms Mosbgdo
905HMYds 056070 gd0 s 5530ggd0 Fglsdsdolo 3MY63gdOL OLILYMGdO.

JoMmo  19bgdMmgdols s 0bawobyMo  sg3odlgdol dglodsdolmdol sygbo,
JoOa-0bolivMo gMs35¢03Mwo ¢gdliogzmbol 3md3dsowghols 99Jdbolsmzgol HoMdmgdmaro
33193900 gem-gMmo 3608369cmgs60 Lagombos.
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Corresponding Affixes to Separate Postpositions of Genetive case in English
L. Samsonadze

Summary

One of the important issues for the creation of the Georgian-English grammatical dictionary
compiler is to determine the correspondence between Georgian and English affixes.

Postpositions have a rather important function. Location, direction, destination, similarity,
relation, etc. are determined through them. In Georgian, postpositions are attached only to names in
one or another case. There are of two types of postpositions: monosyllabic - placed directly next to
the noun and polysyllabic - placed separately.

The paper discusses examples of the correspondence between several Georgian separate
postpositions and English affixes.

CoorBeTcTBHE IPY3MHCKIX HE3aBUCHMO CTOSAIMX ap@PUKCOB POAUTEIBOTO IafeKa C
aHruickuMu apduxcamu

JI. Camconazse

Pe3rome

OpHuM w13 BAXHBIX BOIPOCOB KCCIEZOBAaHUS, IIPOBEIEHHOTO [JIA CO3JAHUSI
KOMIIMJIATOPA I'Py3HHO-aHIJIMMCKOTO IPaMMAaTHYeCKOTO CJIOBaps, ABIAETCS OIpeleeHHe
COOTBETCTBUSA MEXAY TPY3UHCKUMHU addUKCaMU U aHTIHIACKUMYU apPUKCaMHU.

AdduKch BBHINOTHAIOT OYEHb BAKHYIO (QyHKIUoO. Yepes HUX OIpemesioTcs
MECTOHAXOXX/[eHUe, HaIpaBJIeHHe, Ha3HAaueHUe, Iogo0ue, OTHOLIEHWe U Apyrue. B
I'PY3HHCKOM s3bIKe ap(pUKCHI IPUCOETUHAIOTCA TOJIBKO K UMEHAM B TOM WJIM MHOM IIafieXe.
I'pysunckue addukchl ObIBaIOT IBYX BHZOB: OJHOCIOXKHBIE — CTOSIIVE HEIOCPEICTBEHHO
PAZOM C CYIEeCTBUTEIBHBIM X MHOTOCJIOXKHEIE — CTOSIINE OTZEIbHO.

B pabore paccMaTpuBalOTCA IIPUMEPHI COOTBETCTBUS HECKOJIBKUX TI'PY3HMHCKUX
oTzeIbHO cToAImMX adduKcoB 1 ahPUKCOB AaHTITUNCKOTO A3bIKA.

WoBIMGMs — References — Jlutepatypa

1. Bogmodg ¢. fobosgdol bE®mdEmemol gobdlbsBwgdgeo gOmgwegdol bgdsb@ozs.
29903390 mds “bogg®baero”, ISBN 978-9941-22-673-1, ;mdogrobo, 2015 §., 532 33.
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The peculiarities of English passive verb translation
Nino Amirezashvili

ninomaskh@yahoo.com
Abstract

In the article, we tried to discuss the problems encountered while translating English passive
verbs into Georgian and which should be taken into account during automatic translation.

The issue is discussed on examples taken from the Georgian-English corpus corp.dict.ge

As can be seen from the discussed examples, in addition to the correspondence of the tense
forms, the correspondence of the voice is also violated during translation. English passive
constructions are often translated into Georgian by active verb forms, because in specific cases the
Georgian passive forms are artificial.

In the Georgian translation, we often do not have the corresponding English passive forms.
Instead of singular, we have plural form and at the same time, the agent - the executor of the action
in the sentence is missing, unknown.

Key words:
Passive voice, composite predicate, grammatical categories

The study of translation problems is one of the major issues in modern linguistics. Nowadays,
translation from English into Georgian, and vice versa, from Georgian into English became very
active. Consequently, issues related to this process have become the subject of special research.
Present achievements in modern linguistics have shown that perfect, adequate translation can only
be achieved by considering the interaction of vocabulary and grammar. Grammar, as a set of rules,
plays very important role in connecting words and constructing sentences correctly.

The problem of considering grammatical forms and meanings in translation is less studied and
researched. More attention is paid to lexical inaccuracies and inconsistencies. As for the role of
grammar in translation, it is almost neglected.

According to the linguistic theory of translation, the author's style is also manifested in the
selection of specific grammatical forms. The translator has to solve various grammatical issues.

Since the grammatical systems of different languages do not match, it may be impossible to
convey a certain grammatical form accurately. Sometimes a translator is forced to look for
correspondences at another level of the translation language to compensate for the difference
between the grammars of the two languages.

According to Van Valin's theory [1], a verb represents the core of the upper "layer" of the
sentence structure (core - "middle", central construction). According to V. Vinogradov [2], the verb
is “the most complex and capacious part of speech.” One of the important grammatical categories for
verbs is the voice.

In grammar, the voice, sometimes called a diathesis, describes the relationship between an
action / state expressed by a verb and its arguments (subject, object). When the subject is an agent,
the executor of the action, the verb is of the active voice; and when the subject is the patient, the
target of the action, or it experiences the action itself, the verb is of the passive voice.

Thus, in the grammatical category of voice, we mean various grammatical means needed to

express the relationship between a transitive verb and its subject-object [3].
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Active voice: He built a little tent of dead wood and the fire was safely alight. - xmeli nafotebisagan
pagacina karavi aasena da cecxli msvidad moedo 3esas.

She was so proud of the Wigmore Hall, it was as if she had designed it herself. - uigmor-holit iseti
amayi ¢anda, titqos tviton aaSena.

Passive voice: Malory Towers was built round a large oblong space, called the Court. - melori taueris
kogkebi aenebuli iyo uzarmazari mindvfis irgvliv, romelsac korts e3axdnen.

The upper church of Shiomgvime was built on the orders of David the Builder. - davit aymaseneblis
br3anebit igna agebuli $Siomyvimis zemo eklesia.

In English an intransitive verb has no passive forms. Sentence - She seemed very unhappy,
we could not turn into a passive form. From a semantic point of view, we can indicate the following
cases of the passive verb using:

1. The executor of the action is not known, or not significant, or understandable from context;
She said: “It was stolen last night at a discotheque”. - man mipasuxa: “gusin diskotekaze mompares”.
2. The main thing is the action and not its executor;

At these gatherings, only those persons were invited who enjoyed the confidence and whose
services were needed by them. - am Sexvedrebze mxolod imat i¢vevdnen, visac endobodnen da visi
daxmarebac s¢irdebodat.

3. Something uncomfortable happened and we do not want to blame anyone.
The party was spoiled — ¢veuleba ¢aisala.

Passive forms are often used in newspaper articles, announcements, instructions, advertising
texts, news, or in texts where the action is the main one and the executors are completely strangers or
insignificant. Such forms are rarely found in spoken language.

Formally, in the opposition ‘active voice - passive voice’ the verb of the passive voice is a
marked member. The passive is be (is/was/have been etc.) + the past participle (done, cleaned, seen
etc.) ” of the main verb.

We do not have passive forms in the future continuous, present perfect continuous, past
perfect continuous, and future perfect continuous tense forms.

On the other hand, the combination of the verb "to be" with the past participle does not always
express the passive form. It may indicate the noun part of the composite predicate. For example:

The window was opened - cannot be considered as a passive form.

But some linguists like Barkhudarov and Stelling [4] think that such sentences are passive and

do not have the corresponding active forms.

Sometimes you can use get instead of be in the passive:
There was a fight at the party but nobody got hurt — ¢veulebaze ¢xubi iyo, magram aravin dasavda.

You can use get to say that something happens to somebody or something, especially if this is
unplanned or unexpected: Our dog got run over by a car.

You can use get only when things happen or change. For example, you cannot use get in these
sentences: Nothing was known about him, he was a mystery man.
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But expressions such as: get dressed, get divorced, get married are not passive. Get passives are
mostly less used in formal conversations and even in informal English. It often reflects an unfavorable
attitude towards action.

In this article, we discuss the problems that can appear when translating English passive verbs
into Georgian which should be considered while machine translation. The examples have been
extracted from the Georgian-English corpus (corp.dict.ge) which is available to us.

Present simple

Just as a slate is cleaned with a rag so that new words can be written on it.

rogorc dafas gadagmenden xolme Cvrit, rata zed axali sityva dageron. (gadagmenden - I series future,
active voice)

Vivian's translation is done in a peculiar style.

vivienis targmani shesrulebulia tavisebur stilshi. (shesrulebulia - the noun part of the composite
predicate, auxiliary verb in present).

Unlike the round hall of the first floor, the hall on the third floor is done in mellow colors.

meore sartulis mrgvali vestibiulisagan gansxvavebit, meotxe sartulis vestibiuli ufro naz ferebshia
gadacyvetili. (ferebshia gadagyvetili. - the noun part of the composite predicate, auxiliary verb in
present).

And when that part of the work is done, I'm ready to start on the tumor.

da rodesac samushaos nacili damtavrebulia, mzad var, simsivneze gadavide. (damtavrebulia - the
noun part of the composite predicate, auxiliary verb in present).

In the English plays the main plot line is built on the story of the principal pair of lovers of the MPS —
Nestan and Tariel.

inglisur piesebshi 3iritadi siuzeturi xazi vefxistyaosnis umtavresi sheyvarebuli ¢yvilis nestanisa da
tarielis ambis qargazea agebuli . (qargazea agebuli - the noun part of the composite predicate,
auxiliary verb in present.

The condition for the solution of the problem of moments is proved and its algorithm is built.

mtkicdeba momentta problemis amoxsnadobis piroba, ris safu3velzec shedgenilia algoritmi.
(shedgenilia - the noun part of the composite predicate, auxiliary verb in present).

This reasoning is built on a misunderstanding.

es ms3eloba gaugebrobazea agebuli. (gaugebrobazea agebuli.- the noun part of the composite
predicate, auxiliary verb in present).

The crystal is built of the polymer chain.

kristali agebulia polimeruli 3ac¢vebisagan. (agebulia - the noun part of the composite predicate,
auxiliary verb in present).

The one-point set consisting of this function is not effectively closed.

am funqciisagan shemdgari ertelementiani simravle ar aris efeqturad Caketili. (aris ¢aketili - the noun
part of the composite predicate, auxiliary verb in present).

The process outlined in this Strategic Planning Guide is built around this model.

mocemul strategiuli dagegmvis saxelm3yvaneloshi zogadad aygerili procesi am models efu3neba.
(efu3neba — present).

This window is cleaned every day.
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es fanzara yoveldye icmindeba. (igmindeba. — present).

From the examples it can be seen that the English forms of the present simple have been
translated into Georgian as: future (gadagmenden), noun part of the compound predicate
(shesrulebulia), present (efu3neba).

As for the opposite process, Ak. Shanidze mentions that to the Georgian present forms correspond
three English tenses: present continuous, future simple and present simple (5). The same can be said
about passive forms, e.g.

The film is being shown now (Present continuous) — films acveneben axla;
Tomorrow the film will be shown (Future simple) - films xval acveneben;
The film is shown every day (Present simple) - films yoveldye acveneben.

As can be seen from the discussed examples, in addition to the correspondence of the tense
forms, the correspondence of the voice is also violated during translation. In the Georgian translation,
we often do not have the corresponding English passive forms: gadagmenden, acveneben - are verbs
of active voice.

Present continuous
The Georgian translation is being published along with the original.

tegsti gveyndeba qartuli targmanit originaltan ertad. (qveyndeba - present)
In recent years much attention is being paid to research into scientific style.

ukanasknel 3lebsi didi yuradyeba etmoba sxvadasxva samecniero literaturis stilis $es3avlas. (etmoba -
present)

An age of relative food abundance is being replaced by one of scarcity, he argues.

sakvebis Sedarebiti siuxvis epoqas Sezyudulobis epoqa cvlis, amtkicebs igi. (cvlis - present, active
voice)

Brown explains that more and more farmland is being used for factories, houses, and roads.

brauni ganmartavs, rom sul ufro meti sasoflo-sameurneo savargulebi gamoiyeneba qarxnebis,
saxlebisa da gzatkecilebistvis. (gamoiyeneba - present)

The journal Martlmsajulebis Matsne ("Herald of Justice") is being published.

gamodis zurnali “martlmsazulebis macne®. (gamodis - present)
This is being done for several purposes.

es ramdenime miznit ketdeba. (ketdeba - present)

The identity of the criminals (i.e. killers) is being established.

xorcieldeba danasaulis ¢amden pirta (mokled, mkvlelta) vinaobis dadgena. (xorcieldeba - present)

As we can see, to the English present continuous forms correspond the Georgian I series present tense
forms.

Present perfect
The energy distribution in continuous spectrum has been investigated.
napovnia energiis absoluturi gana3ileba u3yvet speqtrsi. (napovnia - composite predicate, present)

Existence of inverse linear dependence between the values under study has been ascertained.

dadgenilia mat $oris 3rfivi kavsiris arseboba. (dadgenilia - composite predicate, present)
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A translator has been constructed for this language.

am enisatvis $egmnilia translatori. (§eqmnilia - composite predicate, present)

The feasibility of determining barium in permanganate solutions by the chromatic
method has been established.

dadgenilia bariumis permanganatis xsnareb$i bariumis qromatuli metodit gansazyvris $esa3lebloba.
(dadgenilia - composite predicate, present)

The effect of various emulgators on the process of obtaining stable aqueous dispersions from
polyethylene has been studied.

$es3avlilia polietilenidan mdgradi 3yaldispersiebis miyebis procesze sxvadasxva emulgatorebis
gavlena. ($es3avlilia - composite predicate, present)

One of the stages of the algorithm has been theoretically investigated.
teoriulad gamokvleulia am algoritmis ert-erti etapi. (gamokvleulia - composite predicate, present)
Catechol localization in the tea plant leaf has been studied by histochemical methods.

histogimiuri metodebit $es3avlilia katexinebis lokalizacia ¢ais fotolsi. ($es3avlilia - composite
predicate, present)

A program for the design of reinforced aches and shells, based on a four-parameter scheme of
fracture, has been developed.

damusavebulia armirebuli tayebisa da garsebis saangari$o programa ngrevis otxparametriani sqemis
safu3velze. (damusavebulia - composite predicate, present)

In addition to glycerin a small quantity of butanediol 1, 2 has been found in the alcohol fraction.

spirtebis fraqciasi, glicerinis garda, aymocenilia butandiol 1,2-is mcire raodenoba. (aymocenilia -
composite predicate, present)

The room looks nice. It has been cleaned.
otaxi lamazad gamoiyureba. is gaSmendila. (ga3mendila — III seriis I resultative).

From the examples, it can be seen that the present perfect forms of the English verbs have been
translated into Georgian as the I resultative of the III series, and a composite predicate, with the
auxiliary verb in present of the I series.

Past simple
A compound curve of eight harmonics was built in order to verify the scheme.

sqemis Sesamo3meblad rva harmonikisagan Sedgenil igna rtuli mrudi. (Sedgenil iqna - composite
predicate, aorist)

The upper church of Shiomgvime was built on the orders of David the Builder.

davit aymaseneblis br3anebit igna agebuli Siomyvimis zemo. ( agebuli igna - composite predicate,
aorist)

The church in Saorbisi, adorned with beautiful ornaments, was built during the same period.

amave periodsia aSenebuli m$venieri ¢uqurtmebit $emkuli eklesia saorbissi. (aris aSenebuli -
composite predicate, present)

Malory Towers was built round a large oblong space, called the Court.

melori tauersis koskebi asenebuli iyo uzarmazari mindvris irgvliv, romelsac korts e3axdnen.
(asenebuli iyo - composite predicate, aorist)
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It tried its best, but the instrument was built so that it couldn't prophesy fine weather any harder
than it did without breaking itself.

tavi ar dauzogavs, magram xelsa3yo ise iyo mo3yobili, sasualebas ar a3levda, amaze ufro dazinebit
ganecvrita kargi amindi. (iyo mo3yobili - composite predicate, aorist)

The Emerald City was built a great many years ago.

zurmuxt-qalaqi mravali 3lis 3in aigo. (aigo - aorist)

All this was done to facilitate regular movement around the country.

es yvelaferi $euferxebeli mimosvlistvis ketdeboda. (ketdeboda - imperfect)

No matter how much we criticize the Soviet period, much was done to restore and strengthen
viticulture.

sabcota periodsi, rac ar unda vakritikot, sakmaod bevri ram gaketda mevenaxeobis aysadgenad da
gasa3liereblad. (gaketda - aorist)

This was done in a few days.
es ramdenime dye$i igna Sesrulebuli. (igna Sesrulebuli - composite predicate, aorist)

It was done, it was finished.

morca, dasrulda. (morca, dasrulda - aorist)
In a few seconds it was done.
es dauyovnebliv Seasrules. (Seasrules — aorist, active voice)

The forms of the English past simple tense have been translated into Georgian as: forms of
aorist and imperfect and as a composite predicate, with the auxiliary verb in present of the I series
and aorist of the II series.

Past continuous
To be sure, the way for such research was being gradually laid in Georgian scholarship.

ra tqma unda, amgvari kvleva-3iebisatvis safu3veli qartul mecnierebasi tandatanobit
mzaddeboda.(mzaddeboda - imperfect)

In this period, reform wasunder way in Byzantine hymnography and a new melodic
style was being introduced, which is associated with the name of John Kukuzel.

am period$i bizantiur himnografiasi mimdinareobda reforma da mkvidrdeboda axali melodiuri stili,
rac ioane kukuzelis saxels daukavsirda. (mkvidrdeboda- imperfect)

I realised I was being laughed at and my face was burning.
mivxvdi, rom me damcinodnen da cecxli momekida. (damcinodnen- imperfect, active voice)
By 1984, BA was earning record profits, and its privatization was being planned for 1987.

1984 3listvis BA rekordul mogebas yebulobda da misi privatizeba 1987 3listvis igegmeboda.
(igegmeboda - imperfect)

The way was being paved in Georgia for the development of logic in a new, European way.

mzaddeboda niadagi saqartvelosi logikis axali, evropuli gzit ganvitarebisatvis. (mzaddeboda-
imperfect)

Tariel — like Arbaces of the English play - was being reared as prince from his childhood.
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tarieli msgavsad inglisuri piesis arbasesisa, dabadebidanve uflis3ulad izrdeboda. (izrdeboda-
imperfect)

Russia was being defeated in the war, her troops leaving the Caucasus.

ruseti oms$i marcxdeboda, misma arebma datoves kavkasia. (marcxdeboda- imperfect)
Wherever you looked, fires were lit, everywhere medicine was being boiled up.
saitac ar unda gagexedat, yvelgan cecxli ento, yvelgan 3amali ixar§eboda. (ixarSeboda- imperfect)

She did feel that she was being asked to understand something, something that upset her elder sister
badly.

erts ki gr3nobda, rayacis mixvedras txoulobdnen misgan, rayacis, rasac misi ufrosi da ase
aeforiaqebina. (txoulobdnen - imperfect, active voice)

As if she sensed that she was being deceived and being deprived of her only child.

titqos guli ugr3nobda, atyuebdnen, samudamod artmevdnen ertadert $vils. (atyuebdnen- imperfect,
active voice)

The English past continuous forms have been translated into Georgian as: forms of imperfect,

sometimes the voice is active (damcinodnen, txoulobdnen, atyuebdnen).

Past perfect
The noble Khan was told that the work had been completed and that the tomb awaited his arrival.

didebul xans au3yes, rom yvelaferi dasrulda da akldama mis mibr3anebas elodeboda. (dasrulda -
aorist)

It is not excluded that the hymn had been translated from some other language.

ar aris gamoricxuli galoba targmnili iyos romelime enidan. (targmnili iyos - composite predicate, II
conjunctive)

However, no original philosophic work had been written before loane Petritsi.

tumca originaluri filosofiuri nasromi ioane petriZamde ar da3erila. (da3erilia - composite predicate,
present)

The Great Lectionary of Jerusalem had been edited by M. Tarchnishvili.

ierusalimis didi leqcionari 1959-1960 3lebsi gamocemuli iyo m. tarxni$vilis mier. (gamocemuli iyo -
composite predicate, aorist)

They bring up better alternatives to what had been proposed to them.

isini i3levian imaze uketes alternativebs, rac mat $estavazes. (Sestavazes - aorist, active voice)

The latters had been gathered against the Amadzons.

es ukanasknelni ki ama3onebis 3inaaymdeg iyvnen iq Sekrebilni. (iyvnen $ekrebilni - composite
predicate, imperfect)

Our return home had been decided for May;

mais$i ukve gada3yvetili iyo ¢veni ukan dabruneba. (gada3yvetili iyo - composite predicate, aorist)

Most hymns contained in the Iadgari had been translated from Greek.
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mas$i dacul sagalobelta udidesi na3ili ber3nulidanaa natargmni. (aris natargmni - composite predicate,
present)

The city had been seized from the Greeks by the Muslims who held it for 14 years.

qgalaqi ber3nebs muslimebma 3aartves da 14 3eli flobdnen mas. (3aartves - aorist, active voice)

When the dogs had been chased out, several boys were stationed at the doors with sticks to stop them
coming in again.

3aylebi rom garekes, ramdenime bi¢i karebze daayenes Foxit, rom ayar $emosuliyvnen. (garekes -
aorist, active voice)

The forms of the English past perfect tense have been translated into Georgian as: forms of
aorist sometimes of active voice and as a composite predicate with the auxiliary verb in present and
imperfect of the I series and aorist and conjunctive of the II series.

Future simple
My sojourn here for this period of time will be given official status at the Ministry of Foreign Affairs
in Moscow.

¢emi aq yofna da amdenxans darcena oficialurad gaformdeba moskovsi sagareo sagmeta saministrosi.
(gaformdeba - future)

The findings of the study will be taken into consideration in assessing the effects of the introduction
of the species in question tbilisis pirobebsi introducirebuli merqniani lianebis zrdis bioekologiuri
taviseburebani gatvalis3inebuli igneba mati introduciis Sedegebis dasadgenad. (gatvalis3inebuli igneba

- composite predicate, future)
The reason for calling them Magians and pagans will be discussed below.

xolo imas, tu ris gamo i3odebian dampyroblebi mogvebad da 3armartebad, mogvianebit ganvixilavt.
(ganvixilavt - future, active voide)

Plotinus’ views on the Soul are slightly different and will be discussed below.

plotinis $exedulebebi sulis Sesaxeb odnav gansxvavebulia da ganxiluli igneba qvemot. (ganxiluli
igqneba - composite predicate, future)

Interest will be accrued according to the daily balances on the account.

saprocento sargebeli dagericxebat yoveli dyis bolos angariSze arsebuli nastis gatvalis3inebit.
(dagericxebat - myofadi)

Accounts with no balance and transaction records for a full year will be automatically closed.

erti 3lis ganmavlobasi nastis da tranzaqciebis ararsebobis $emtxvevasi, $emnaxveli
anabari avtomaturad ixureba. (ixureba - present)

Which cases will be covered by Payment Protection Insurance?
ra $emtxvevebs aginazyaurebt sakredito Senatanis dazyveva? (aginazyaurebt - future)
The money will be used to rent a truck and some garden equipment.

fuli satvirto manqanisa da mebayeobisatvis sac¢iro mo3yobilobis dasaqiraveblad igneba gamoyenebuli.
(igneba gamoyenebuli - composite predicate, future)

U.S. consumers will be hurt by higher prices of products using steel;

amerikel momxmareblebs daazaralebs im saqonlis fasebis gazrda, romelta dasamzadebladac foladi
gamoiyeneba; (daazaralebs - future)
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It will be returned to you with the registration numbers.
igi saregistracio nomrebtan ertad dagibrundebat. (dagibrundebat - future)

The forms of the English future simple tense have been translated into Georgian as: forms of
future sometimes of active voice and as a composite predicate with the auxiliary verb in future of the
I series.

Future perfect
Tomorrow morning I shall find my way to Coombe Tracey, and if I can see this Mrs. Laura Lyons, of
equivocal reputation, a long step will have been made.

xval dilit kumb-tresi$i gavemgzavrebi, da tu movaxerxe am metad sae¢vo reputaciis qalis, misis
laionsis naxva, amit bevrad JaviZevt 3in. (3avi3evt - future)

The letter will have been written by 5 o’clock

3erili 5 saatistvis da3erili igneba. (da3erili igneba - composite predicate, auxiliary verb in future of the
I seriis)

The forms of the English future perfect tense have been translated into Georgian as: forms of future
and as a composite predicate with the auxiliary verb in future.

Future in the past simple
It seems hard to imagine that Georgian society would be astonished.

titqos 3neli iyo imis 3armodgena, rom qartveli sazogadoeba gaocdeboda. (gaocdeboda - conditional)

The neighborhood of the Colchians and Amazons would be known to Arrian from other historical
sources as well.

kolxebisa da amazonta mezobloba arianesatvis sxva saistorio 3yaroebidanac igneboda cnobili.
(igneboda cnobili - composite predicate, conditional)

»

I believe that the lexeme “Amazon-[i]” is of Kartvelian origin and in it the prepositional “m”

consonant would be rather Jost in the Greek-speaking world.

migvacnia, rom legsema ,amazon-[i]“ tavisi 3armosobit gartveluria da mas$i 3inapoziciuri ,m*
tanxmovani ufro ber3nulenovan samyarosi daikargeboda. (daikargeboda - conditional)

What additional employees would be needed?

ra profilis damatebiti musakebi dag¢irdebodat aset Semtxvevasi? (dagcirdebodat - conditional)

He said that the letter would be written the next day

man tqva, rom J3erili dai3ereboda momdevno dyes — (dai3ereboda — conditional)

The forms of the English future in the past simple tense have been translated into Georgian as:
forms of conditional and as a composite predicate with the auxiliary verb in conditional.

Future in the past perfect
For instance, had we broken our heads open, we would have been told:
magalitad, tavi rom gagvetexa, gvetyodnen: (gvetyodnen - conditional)

It is difficult to believe that the Kipchaks and French Crusaders would have been entrusted with this
most important military operation.

3nelad dasazerebelia yivcayebisatvis da frangi 3varosnebisatvis_miendot davit aymaseneblis mier
siyrmiseulad ¢afigrebuli es didmni$vnelovani samxedro operacia. (miendot - II resultative)
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If a Georgian had flayed a merchant alive then, nobody would have said a thing and
nobody would have been surprised.

im dros rom qartvels vacari otx$i amoeyo, vin ras etyoda, da an vis gaukvirdeboda? (gaukvirdeboda -
conditional)

If Phrixos had died a little earlier, nobody would have been surprised and they might
even have shrugged and thought nothing of it.

frigse cota ufro adre rom momkvdariyo, aravis gaukvirdeboda, erti piroba yvelam xeli ¢aiqnia kidec.
(gaukvitdeboda - conditional)

He said that the letter would have been written by 5 o’clock.

man tqva, rom 3erili 5 saatistvis da3erili igneboda. (da3erili igneboda - composite predicate,
auxiliary verb in conditional)

The forms of the English future in the past perfect tense have been translated into Georgian as:
forms of conditional, II resultative and as a composite predicate with the auxiliary verb in
conditional.

Based on the comparison of the forms, it is established that in accordance with the perfect of
some European languages, resultative is used in Georgian [6]. As can be seen from the examples, the
English present perfect is expressed in Georgian with the I resultative, and the past perfect — with the
IT resultative. At the same time, the forms produced by the principle of the perfect - I have written...-
of European languages entered Georgian through ancient Greek and a similar production of the
perfect appeared: dagerili maqvs - damiceria; gagonili maqvs — gamigonia; nanaxi maqvs — minaxavs.
Such types of passives are referred to as descriptive (periphrastic) forms, where the conjugation verb
is presented as the participle and the production of the screeve is assigned to the auxiliary verb. In the
examples we discussed, future perfect and future in the past perfect in Georgian are expressed in such
forms. The use of descriptive passive in modern Georgian is gradually expanding.

Very often English passive constructions are translated into Georgian with active verb forms,
because the Georgian passive form becomes artificial. For example: Nick was sent to London last
week. If we translate this sentence in the passive form, we will get an artificial construction that is
uncharacteristic for Georgian: niki gagzavnili igna londonsi gasul kviras
This sentence is better to translate like this: niki gaagzavnes londonsi gasul kviras.

Also: Hockey is played in winter — hokeis zamtars$i tamasoben (and not hokei zamtarsi itamaseba).
This bone will be given to my dog tomorrow — ¢em 3ayls am 3vals xval miscemen (and not ¢em 3ayls
es 3vali xval miecema). Similar examples are:

I was told — me miambes,

I was shown — me macvenes,

He was brought — is moiyvanes,

We were asked — ¢ven gvkitxes,

We were answered — ¢ven gvipasuxes,
We were sent — ¢ven gagvagzavnes,
They were given — mat misces,

He was helped — mas daexmarnen,
She was suggested — mas urcies,

He was forgotten — is daavigydat,

She was remembered — is gaixsenes,
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We were invited - ¢ven migvigvies,
We were corrected — ¢ven gagviscores,
He was cured — mas umkurnales,

He was called — mas dau3axes.

When translating such type of English passive constructions into Georgian language, as we can
see, the grammatical form of the verb changes completely:

1. Georgian verb is active;
2. Instead of singular, we have plural form;
3. The agent - the executor of the action in the sentence is missing, unknown.
In the article, we tried to discuss the problems encountered when translating English passive verbs

into Georgian which should be taken into account during automatic translation.

063olE0o 35L0IMHO BIBOL MERRTIBOL M930L93Mgd9d0
B. 58069Bsdz0¢0
MH9bowdg

LAOG0530 89393909  29b6a3gbos ol 3OHMIWYIJoo, MMIWGdO3 23b3gds
0bgamoléo  3sboemo  BI6YOOL  Johs  MoMpdbololl s BMIgdo;

239LomM3z5colH0bYdg0s 53EMToEM0 MoMYIbOL.

Logombo  2obboamos  3ooe0mgd by, OHMIWId0E  SIMMIOME0S  JoM0YYEn-
06ob@o 3006030sb corp.dict.ge.

O3 obbowmwo  355e0m900sb  BBL,  gos MMOL  BMMIgdoL
d9L50530LMOOLS, MoMPABOLLL 0MmM3935 235MOL FglodsdolmdsE. BdoMms 0byeolmemo
35090 3MBLEBHI30900  JoMHMEOE MaMRTEOLIL  sBHoMMo BIbOL BMOIGO0!
000636905, 596  3ME3MgBH M  Fgdmbgzgz9ddo  JoMoEo 3L  BMEDs
b9 m3zbm®o 259m@Oob.

50539 OML, JoOmedo DML MBdOMO MOEb30L bo33ws© 335938 IMZ3EMdOMOl
335 5 b5l 5305 5396@0 - Imddggdol JaalMvIEgdgo MBYds v3bmdo.

Ocob6eHHOCTH IIepeBO/ia AHTJIMHCKOTO ITACCUBHOTO TJIaroja
H. AmupesamrBunm

Pe3rome

B craree MBI IOIBITANNCh OOGCYAUTH IIPOGIEMBI, BO3HUKAION[ME IIPU IIEepeBOJE AHTIUICKUX
TIACCUBHBIX TJIaTOJIOB HA T'PYSMHCKMII A3BIK M KOTOphIe CIefyeT YYMUTHIBATh IIPH aBTOMAaTHYECKOM
mepeBoge.

Bompoc obcysxmaeTcsa Ha mpUMepax, B3ATHIX U3 TPy3HHO-aHIIHIICKOTO Kopiryca corp.dict.ge.

Kak BuUZHO M3 PacCMOTPEHHBIX IIPUMEPOB, IIOMHMO COOTBETCTBHA (GOPM BpeMeHH, IIpU
IIepeBOJie HApyIIAeTCs U COOTBETCTBME 3aj0Ta. AHTIMICKME IAaCCHUBHBIE KOHCTPYKIIMM YacTO
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Nino Amirezashvili

IIepeBOIATCA Ha TPY3HMHCKUHM aKTUBHBIMH TIJIaTOJBHBIMEM (OpMaMH, IIOTOMY 4YTO B OIpefeeHHBIX
CIIy4asx TPY3HHCKUE IIaCCUBHBIE (DOPMBI ABJIAIOTCA UCKYCCTBEHHBIMU.

B rpysuHCKOM IepeBofile MBI YacTO He HMeeM COOTBETCTBYIONIMX AHTJIMUMCKUX ITACCHBHBIX
¢dopm. BMecTo emMHCTBEHHOrO Yucia MBI UMeeM (OpPMYy MHOXECTBEHHOTO YHCJIA U B TO XKe BpeMd
JeHCTByIOIIee JIMIO - HCIIOJTHUTEb AeHCTBUA B IIPEJIOKEHUH OTCYTCTBYET, HEM3BECTHO.
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Jo6H0 5 06EolMO BgLIOMMI30 Lobgegdol BwgdlomEo s
©9M0353090 BMMIGOOLMZ0L Bo3ElOGOIS(30M BobolosmgdEgdOL

393065306905.
60bem s806H9Bsdzowo

ninomaskh@vyahoo.com

69H0ody

LEHoGH05d0 2oBbomos JoMmEo HBgLIM™egz0 LobgegdoLam3zol TobolnsmMgdgEo
3M585303MWOo  39GHIJRMO09d0 o Fomo  Fobolosmgdgdo, bsbgzgbgdos  0byerolmEmolash
296Lb3039%0m, Mo 35@JAMOHOGIOL FoBoMgdgE0s oMol BMMIGOO s 0bYEPOLKHTo 5O
aMlgdMdOL  d9dmbggzsdo, Momo  bgds  MMATEOLSL  SLgmo  FmE®TIGOOL  3m33gbLsEs.
6596300 259mggbgdmo Lo3sloxgogzsaom Jsbobosmgdwgdo ©s dsmo Tglsdsdolo
356396900 99MHbMds 3moMadol LsgMmsdmmolm LEsbsmEl EAGLES (Expert Advisory Group
on Language Engineering Standarts).

296boEo 850000900 5dMMgdYE0s A396m30L byardolsfjgmad JsMmwar-obywmmolyy®o
3MM37b00sb (corp.dict.ge).

153396dm LoEyzgdo
99005690000 batolibgdo, gMo3zsEd0, do6M396M9d0

56509000m39 965009360960 900L  ghm-ghHd  doMoms  Logombl  Fomdmoygbl
05690560056 53538060900 3OHMdEYTgdoL Fgbfogs. sJGHOMMmO by 0bymolmmo 9bowsb
JoOomm, ©5 30600dom, JoMmmwoEsh obywolme  gbsbg Mecdsbo. Tglsdsdolo, o0
36M398056 35300600 LOI0MHYBO 4Bl IMIMYOMEO 330930l MBOYIHIP J9S0Y(3S.

056360LsL  4M005G03M0  BMMIJOoLs s F603369cMdGIOL  2om35¢oLobgdol
360095 65309050 9™l IgLfogzerowo s 339m3zwWwgMo. MBOM FgBo YIMo®ads 993939
@9db03H MHMYLEHMBdPRL s FJLodTMBYOL. o3 Tggbgds oMYTbTo FM5ToEH0IOL MM,
00mgJdol  MgYMIEOIIME MOl EIMBYbowD. MobsdgMmgy wobagzobGolzol dow(g3gdds
533560bs, O™ LEOMWYMBOEO, 50JJ395GMM0 MaMRT6oL domfgzs Tbmemp wgdbozols s
305853030 MOHP0gMHmMIIdggdol 4om35olfjobgdomss Gqliadwgdgwo. yMsds@nzs, Hrmymms
§9LgdolL 3M9do, LoEYzgool JMHMT6YJMME ls39380MIOWSE s [oboowrdgdol LMo
2L g0s doebyg 3609369c0M356 HMEly 5859MBL.

0563608 3MM3980 FMoMbMaL MmMO3g gbol — s0mbogswo gbol s moMmydsbols gbols
396mbgd0L  3m@bsll o 8500 MMMOYGONTIRIMEIO0M  FoggdL. ModEYbos A9BLbZz39dWO
96900l aM535@03Mo  LobBHdgdo gHmTsbgml 56O gdmbgzgzs, F9M3IZIMEO  JM6TOGH0INIC0
gmOIob  DBMLGHO  2odmEgds  990dwrgds  99vdErgdgEro  gobgl.  BmaxgH  Imscmydbgero
0399 gde0s GqLsdsdolbmds gdgdml maMdsboli gbol Lbgs mbyby, Gsms dmobobml meo
960b 30595303908 IOl A5BLb3s39d0L 3mB39bLsEOs.

Bs8OMId0 450mygbgd o Lo slog3o30Mm Fobslinsmgdwrgdo s 3500 Fgbsdsdolio
050396900 g9Mbmds 3m©0MmYOOL bogMmsdmmobm bBsbsMEL EAGLES (Expert Advisory Group
on Language Engineering Standarts) [1]. gb LEobo®EHo @wobygzobEwy®o 33e0g3900Ls ©o
399603960 3OHMAM5F0L BoMgddo 93MM319e0 3mdobool 0bo305@0395, GMAEol Jobsbos
LBHObIMGHIOOL  FoMImEygbs  MYboMTsBomo  BHgJuBmo  OHLMOLYOOLMZOL,  OHMYMMOESS
35505, 33309 gO Mo wgdbozmbgdo, GgduGvIMo s bdg@Eyzgerm 30M3MLYdO.
dngdme  bEGYG0sdo  dsbbowmmos JoMmymo  BgbsGmego Labgargdolsmgol
©535bol0sMPIGO JM5T5BH0IMWO 35GHIRMO0JI0 ©d Fom0 Foboliosmgdgdo, b5B3969d0s
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6obm sdotmgbsdzowo

063e0bHolysb 9sblbgeggdom, Mo 3oBIamMm0gdolL To@oMgdguos JoMmEol BMmMIGOO @
0bgeoly®do o6 sMLYdMBdOL  Fgdmbggzedo, Gomo bgds ™Momydbolol sbgmo BMEOIGOOL
303396Lo0o.

»BgLIOMMZ0 3§305 0bgm LoGYzol, GMIGEoE sMLYdomo Lobgwol Msody BodsblL
abobgangdL. 2]
B9LIOMZ LobgEl JoMmMEdo MToBH0IMNWO 393JMM09006 Fosbbos MoEbgzols s
0MHMB30L 3oBgaMm®0s (3569900, 9539005 s 5.9.).
B9LIMs30 890degds 0ymlb 30005MGJB0MO S J0TSMMIIOMO.
30050900005 300390 HBgELIMMS30 Lobgwo: OO, MY oMy, {MHIJEO s 5.9.
908560900005 BgELIMs30, MY Lsgbol 60dsbo, HMIgELsE ol AsTMbsE3L, Lbgs Logobmsb
9085609000 560 Bogyerolibdgzo: bogliosbo, »dmom, dbgzwco, adobogwo s .8.
30005038000 BYELIOMOZ Lobgwl JoMmwmwdo gosbbos F9sMgd0mo baGolbgdo: 53mbogswo
3O 3od 3OO0 (EOEO), 89sMgdom FolBY 9B - MBOMMBONO (YYEOOIHLO) s TolBy
603900 - m©bsMdOmO (FMEOE™M). MBROMMBNMOL s MEBsMBOMOL BMMIGOL Ms3-00930L0
35foMHIMgdgd0 593L: v)--gbs S Ber--.
B9LIOMs30 LEbYEdOL BEgdLOoMMO s IMOZ30MEO GMMHTJIOLMZOL FoFMYMBOW0S
153000l05303530M FobolinsmgdEIgdO s Jom0 Tglsdsdolo o6 3gMHgdo:

B9LIOM30 Labgo A - fomgwo;

MoEbzo dbmemdomo Sg - fomgo;

Mogbzo M3 mdomo Pl - fomwgdo;

06MHB35 Lobgermdomo Nom - foomgwro;

06MHbB35 ImbOHMdomo Erg - fomgeds;

0619635 doggdomo Dat - fomgwl;

0619635 Bomglismdomo Gen - fomeool;

0619635 dmgddgqdomo Inst - Homwom;

0MHbB35 30005Mgd0M0 Ad - Fomws;

0MHb3s Hmogdomo Voc - foomgeom;

30000090000 Bas - ©00, wsdsHo, Jomowo;

90856M0gd0m0 (bsfo®dmgdo) Derivative Der - ¢d@wy6Ho, Loddmemmmo, F9390sbo;

®mEbomdomo Inferior Inf - dmfjomgeom, dmamdm, Imom;

MROAMIOMNO Sup - YOoEGLO, dsgzqglo, wAFaMglo;

Jmbgdol Possessive Pos - boaglosbo, 3bgbosbo, @sbosbo;

Jmbermdol Non-possessive Npos - 413530, ©1901000, )a969960;

MoMymgzomo Negative Neg - 565DUE0, 9008306560, 56550053056w60.
296Lb393989900 LBMomo 435d3L 0byEIOLKYOHT0. 5 o6 435d3L dMMB39d0. odo 339d3L
BoLIOM30L5330L Lo JOMHOMSEO BMOTs, FbMEIME A5BLLZ39dO boliosmols:
5gdomo (the positive Degree — long), dg@o 030L900L s©bsb0dbs350 59 239938 MO0 FMEODs
3906 gd0mo (the Comparative Degree - longer) s 5035 gdomo (the Superlative Degree-longest).
0bgeoly®dos 33993L Lyzgodugdoom bsfs®dmgdo IMmO3zsEH0Yo BrLIM™S3gd0 [3]:

suffix (-y) - healthy, holy, leafy, heavy, shady

suffix (-al) - traditional, local, natural, logical, economical, critical

suffix (-ful) - hopeful, stressful, beautiful, meaningful, useful, helpful.

suffix (-less) - hopeless, useless, meaningless, careless

suffix (-ar) - popular, similar,

suffix (-ary) - literary, ...

suffix (-ic) - climatic,...

suffix (-ish) - childish,...

suffix (-ous) - marvelous,...

suffix (-ent) - convenient, ...

suffix (-ive) - active, ....

suffix (-en) - wooden, ...
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JoOMo s 0baEolMo BgELsMmsgo bobgwgdol gwmgdlom®o s EIMOZSGOIEO ...

suffix (-ed) - learned, tired,....

suffix (-ing) - interesting, ...

suffix (-ly) - friendly, ugly,
2580ygmg30wo0s 06300 BraLIMMLZ0L LIWILOGOIsEOM FobolosmgdgdOL Tglsdsdolio
o6 396M900:

Q5Jd0mMO positive Pos —long

3906 gdomo comparative Com — longer

2005¢)gd0mo superlative Sup — the longest

96035300 derivative Der - reddish
36sbmm  momMmgmEo  GHodolb  JoMmoo  ByLsGmgo Labgwo ) Gmam®  0msMydbs
0630bMo@. gobbomo Togowomgdo s3mPgdMwos h3gbmzol bgedolsfgmd Jo@ovym-
0bgobHo 3nM3MLosb (corp.dict.ge).

doatpdbgwo sbggg 3608369¢maboe d00hby3l BgMms LoTdMEO sl - 8530, Fomgwo s
09060, GMIWIo03 JoONME BPs3Mgddo bsb Jmgdol, bsb 3Jwggdol, bsb ®5dgd0l
3998396H0@MdS. (30005093000 BIELIM™93900, FbMEMBdOMO MOEbgo, LEbgwmdomo dGNMBZs - A
Bas Sg Nom)

The translator highlights the symbolism of colors - black, red and white - as most important

colors of mountains, cliffs and horses in Georgian folktales. (A Pos).

b, og35MHOLEYIM dOHLdo, fomgeds 3M80ETs 350F05ES. (3005MIOOMO
B9LIM530, IBMEMBOMO MHOoEb30, INMbOHMdOMO dGOB3s - A Bas Sg Erg)

Far off, in the blue and rosy mist, the red roof tiles glimmered. (A Pos).

0633003 LsHsMYo dmh396909d0 dMM©BIL, sAOAObMdWHIL, Fomgw mgsegdls
00605 9d©b9b, BMOBMgd©bgb, BBMBMdWVEIL, 30m©BI6 s boMbIMYdEbYL. (3omsdgdomo
B9LIO530, TBMEMBdOMO MHoiEblo, doggdomo dGMB3s - A Bas Sg Dat).

Horrific ghosts prowled all round, rustled in the undergrowth, flashed their red eyes,
whispered, clattered about, wailing and guffawing. (A Pos).

X9b0Omg  sboedmdogr 8s393ms fomgwo Lolbeols Lbsdmsenm  3sb3969dgdo
L5doMMZ3geMB0. (30MIMHJBOMO BYELIMM30, FbMEMBOMNO BHoEbgo, bsmglomdomo dOE3s - A
Bas Sg Gen)

The average indices of red blood cell count in healthy neonates in Georgia. (A Pos).

Pomqwo ggMHomss Jomomgdrwo 0bEgMbgddo foabol dgdgbols AbMzgermomzol.
(30005090030 BYELIOMS30, FbMEMBOMO MHOEb30, mddggdomo dG¥B3s - A Bas Sg Inst)

— this is a reminder in red letters in the Internet for those who wish to buy the book. (A Pos).

OMAMOE 35390 gd0Eb BobL,  JoMmMEo  30MaMgd0mO  BYPLIMMIZ30L  gzgws
06MHB30L BTl MMRTo6do 0baolmol FbMmEMmE MmO JMsdsEH03wwo BmMTs Ggglodsds,
53 999bgds 0baolry®do of s in MbEgdMEgdL, olbobo dglodsdol s®Lgdom Lobgwgdmsb
96056 5353d0M9dmwo. (of blood, in letters)

239630b0wmm 300509000 BgELIOHMz0 Lobgwol Jgomgdomo bsMobbol i3mMIgdOL
39933900 0595000 9d0:

Lol IGH™MZJOM BYHINMIgsls s babgMbol dorozgdl sbens sdsbo,
9m356mobBOM bsxzghMgdo 250ogbwscmms. FMZsMEOLBOM (30MsMYIV00 bBgEbsG™M30,
0bsmdom0, IBME®md0mMO MoEbgo, Lsbgermdomo dMwbgs - A Bas Inf Sg Nom)

Leslie's trails of sawdust and shaving through the house were now interwoven with a striking
pattern of pink footprints. (A Pos).

MHMOLSE 99M300 5dsHbSd0 IM35MEOLROM {ysero 0ys bmerm 1gbosb dMs@do
230bLboo  35MEOLBIMO  Lolbwol Bszso BMbEOMES. IM35GHEOLROM  (3005M9BOMO
B9LIO30, mEBsMBOMO, TBMEMBOMO M0Eb30, Labgewmdomo dGwmbgs - A Bas Inf Sg Nom)

When he climbed out of the tub the water was a pale pink and the holes in his leg were still
leaking a pale blood dilute with serum. (A Pos).
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6obm sdotmgbsdzowo

50dmBbs, GMI 350EolRIMO, wodmbolrgmo, s37MHoLxgMo, My, 0oLxyMo,
0m07356m, 8M350HEOLBOM - 00bBIOHO, Fmaolydm - 00LEgMo, Jmyzomswm - 0oLEgHo
RmOgbigbgool dgmby MBg@mo Bogmoghgdgdol 890339wmdolL dobgywz0m FmmEgdo,
bbgoabbgs ferm3zs6930L Jgtdo s dgMdsbo 2sblbgs30gds §HTobgmoLogsb.

The leaves, uneven — aged bark and wood proved to differ from each other as to their content
of colourless substances with rose, lemon — yellow, brick — yellow, dark — blue, violet, greenish, rose

— violet, bluish — violet, yellow — violet fluorescence.

9m0(356m  (30maMgdomo  bByLIM™sz0,  MmEbsmdomo,  dFbmemdomo  Hoibgo,
Lobgemdomo d6vbgs - A Bas Inf Sg Nom) — greenish (A Der)

0035MoLBOM  (30005MJV0M0  BIELIMOMZ0, MEbIMBOMO, TbmEmdomno  Mogbgo,
Lobgwmdomo d6wb3s - A Bas Inf Sg Nom) — rose (A Pos)

dnEolgmm (300009000  BgLsMmsz0,  MmEbsmdomo,  dbmEwmdomo  Gosbgo,
Lobgwmdomo d6vb3s - A Bas Inf Sg Nom) — bluish (A Der)

9mg3000mm (30050900000  BYELIOMSZ0, MEbsMdoMO,  TBMEWMdoMO  MHoiblo,
Lobgwmdomo d6vb3s - A Bas Inf Sg Nom) — yellow (A Pos)

OemO3 35390 gd0Eb BBL, LoBY3s ,IMZIMOLBOM Lsdbs0Mo© 0mMMPAbs: rose,
pink o pale pink. UBsob@ghgbms o0bawobm®o nm®dgdo: greenish, bluish, mdwgdog
B5fo@Imgdos ogdom (positive Degree) gm®mdsbg -ish Lygzgoduol @smgom. (-ish is added to
adjectives to form adjectives which indicate that someone or something has a quality to a small
extent. oldish; reddish; sweetish [2]).

M3 999bgds  JoHmweol MROMMBIOMOL BMEOHIGOL, Fs0d 0bawolm®mol Superlative-ob
3mMIgd0 Fggbodsdgds. 0bawobry@o Superlative-ol 53M3gd0 0ffo@IMGdS HO0MOL BMMI>BY -
est byggodbol sdmzom (long — the longest), 1) LoGYzs 9O 96 MOTsM(33¢05605, beagrem 0
WBOH® JMIGE0s, 35306 gds@gds most (the most interesting).

29630bomom dogseomgdo:

295330mb BHododg (1891-1959) »oEaLlo JoMMZgEo oMHOZML0S. (30M5GJBOMO
B9LIO530, MROMMIOMNO, FbMEMB0mO MHoEbao, Lobgwmdomo drwbas - A Bas Sup Sg Nom)

Galaktion Tabidze (1891-1959) is the greatest Georgian lyricist. (A Sup)

b 30 W03-¢030 JoLO JoEPO 0Ym S FolBg X930 0T0M 0YsEs, MHMT 00 MAMAgLO
0M308 dml 259Mds. (30000040000 BIPLIOMS30, YYBOHMMDOMO, FbmEmdomo Gogbgzo,
Bomglismdomo d6MHb3s - A Bas Sup Sg Gen)

But now Lip-lip was his dog, and he proceeded to wreak his vengeance on him by putting
him at the end of the longest rope. (A Sup)

020 306MboL ghm-9gMHmo msbsdgdmdmeol maghmamanqlbo dgwwemgs, GmIgwog mddo
300N 3o 39M0Eol 3bgEIODBY Mgl 03wegL. (3085GMYdoMO BILIOMSZ0,
MROHMMI0MNO, FMEMBdOMO GHOEH30, Lobgemdomo dewbgs - A Der Sup Sg Nom)

She is the most devoted wife of one of Cyrus' comrades-in-arms, committing suicide over the
body of her husband who dies a hero's death in battle. (A Sup)

M3 9996905 G0FsOMYO00 BYELIOMZ LobgaErgdl, doMHOMSEE 0foMIMGds SOLYOOMO
LobgEgd0sb  LRodugdol sOHMZom. OMAMME 3mJzom, obobo Fgoedmgdom  bomolbol
gG0OIGOL 56 5FoMTMgoL. BmA0gMmo Foffotmdmgdgeo Lnodlo 3sy., -0560, godengds sgMomL
530530 MomIbMBOL sOLYIOMYOL, sdoGMmd wgdlozmbgddo bdoMmo sLgmo ByELsM™M3900L
dbmwme bsfowos Gg@sbowo. sbgmo GHodolb BgLsGmsgolb d60dzbgwmds mvy o6 sM0ob
adbogmbdo dg@sboeo, bldoto Bobdobmo msMadbols MM, 30IOMWMdN  SBLYYMEMEN
0563obb. 35y., 3bgbosbo oo Google translate-s ®oMpdbs, Hmae3 horse man - 3bgbol 3oio.
300500 0byeoly®  @oMadsbgddo  FodoMmgdomo  bByLIMmSzgd0 md9GHgLo
560901 qd0lL IOMZ0m, BmaxgH 30 F;mgwo Hobsogdom 0mamydbgds s dbmermo
9000 LoEHY300 o6 FgIMOGsMRWGds. LM 5d0E™I, 05Md560L Aodxmdglgdol doBboo,
0535053900 Jmbgdol, MJmbewmdol s MoMymz0m0 303sM0gd0M0 HBgELIMMogzolL FoM3gMgdo
(Pos. Npos, Neg).
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30056090030 BIELIOMSZ30L FoRdXO0MJBO.:

o33 LHmMOgo  9b63G03Mmo  g3mgol?  (J0dsemmgdomo,  TbmEmdomo  MHoEbzo,
Boomglomdomo 3bgs - A Der Sg Gen)

Why precisely of the classical period? (A Der)

5058 9mfdmdl sboewo  Hgmmom®ogbzol V' Loamimbgdo 8gagbowo s6mbodméo
oLEHMMOoMo  Fgomm  ,3mbGHML  39M03lo®.  (808sOMgdoMo,  TbmEMmdomo  Gogbgo,
Lobgemdomo dwb3s - A Der Sg Nom)

It was evidenced by a 5th cent. A.D. anonymous historical source Pontus Periplus. (A Der)

0bgeolb®do sOLYdoMO Lobgero, MHmIgmoa IgmMg sGLYBGOMO Lobgwol fob obdsmgds
339306905 BgLOMM30 Lobgrol Mmedo, 699 gobdotrEogl dob 8mdg3bm Lobgl. Tsy.,
garden vegetables - 0500L dmMULE6gME0, bemerm a vegetable garden - dcbEbgryeools dowo. dbasglo
05890m0s:

9059056960 256300050930l Mo Boymds. (BodsGmgdomo, dbmwmdomno oabgo,
Boomglomdomo 3bgs - A Der Sg Gen)

Human development approach.

Jmbgdol  gsdmdbsBzgero  J0ToMmmMIB0M0  BIELIMM30  Labgargdol  mscydbol
059500mYd0s:

%00, 896 donbosbo 93¢53900 s 93900 3od3L?(B0dsMrIV0m0, JnbIdOL, FbmEMmdomo
603b30, Labgwmdomo d6B3s - A Der Pos Sg Nom)

Have you got hairy arms and a hairy breast, Jim? (A Der)

IbmEwmE o sobsbs, HMYM® sME-BsMomEs JMwdzgMo bmbmd3zolsl, mbgml HmA
9999309, 0930560 bgaro 30 dowsbdo gaMm, MMMl MbEs MOMsE sdsgrml — oligmo
d30003550 56 0Lgmo 9330369990, H®MA TolBg Ws35M9303 90 MBEIM. (B0TOMIdOMO, JMbgdob,
dbmEMdomo Hobzo, LobgeMmdomo dMb3s - A Der Pos Sg Nom)

She only saw his chest rise and fall, with a long breath that might have been a sigh, and the
hand that wore the ring nestled down into the grass, as if to hide something too precious or too
tender to be spoken of. (3633560 dmgEo FOHIBOM 5GOL FoEIMEYMEO)

9939, dm®0osbenm, gOm Lobedo 3003 bofysaro, R30wds3830560 Jogros. (FodsGmngdomo,
Jmbgdol, Fbmemdomo Hogbgzo, Lobgwmdomo d6bgs - A Der Pos Sg Nom)

Not far away from here lies a poor woman with a little newborn baby. (preposition “with” +
Noun)

653 899bgds 99009ag00L 3MBGOMMEL, 5 dgobmbo Ma3dm 039wosbo gobersm.
(008560 900m0, Jmbgdol, dbmermdomo MoEbgo, Lobgwmdomo 36b3s - A Der Pos Sg Nom)

As for the outcome, Madison was more hopeful of the control thereof. (A Der)

33560L bgolingsems dbM0sb dmfoobgdol bHmwo sGHIOLYdMDY, MBOHMBagmgymm
50 M50mbdo sHG0sb0 ©gdmM3MsGOMwo sMBI3BdOL Rslv@IMdEsE 153d5MOLO 30MHMdIOO,
33W0353 M®hgdms 99983mmgdol Lsgabs. (30dsGmgdomo, Jmbgdol, dbmemdomo Gogbgo,
Boonglomdomo d6wbgs - A Der Pos Sg Gen)

The complete lack of commitment by the authorities of Adjara to guarantee sufficient
conditions for the conduct of a meaningful democratic election in that area remained a concern. (A
Der)

Jmbgdol  godmdbsBzgwo  HBgEbsmmszgdo, O®MIWgdos JoMmedo JOLOEGY305600,
0bgeob®do bdotMo dmgero Fobowowgdom 0mamydbgds, Bmaxgd ©ogMm30L Msbgdwo
with @ BDegxq® 30 -ful bxodboo Bsfomdmgdo gm™mIGOOm godmoigds.

0930sbo - the hand that wore the ring (bgero, ®mdgeos 8939L SGIMJO©S)

053330560 Jog0o - woman with a baby

0089©0sbo - hopeful

sB®0sbo - meaningful

MJmbeomdols 259mdbs@z9wo 3035GMMGI0M0 BYOLIO™MZ30 Lobgergdols mstadbol
3589w 0mad0s:
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6obm sdotmgbsdzowo

2300096dM©s YY) 56, MdMm, RBgHdod3z9ws Fogmdmo  IFygdlgdolsggb o
o393  0gs  3MPgdIMEO.  (F0ToMmMJO0mO,  JmbEmdol, Tbmewmdomo  Gogbgo,
Lobgemdomo dw63s - A Der Npos Sg Nom)

As soon as dawn broke, wearing neither hat nor shoes, I would run off to the shepherds and
stay there until nightfall. (65%s - 56 5&oMgd@s Jb)

LEAHOOMBL 5O 93930 LsbMYsMdOLs O MG Jowrms IgMIOMIOLS 5O LxgMo!
(00856 900m0, MJmbermdol, dbmEwmdomo Goibgzo, bsmglsmdomo d¢wbgs - A Der Npos Sg
Gen)

Trabo does not believe either in “manless” society, or the women- warriors! (A Der)

)dmbEmdol 3s8mdbs@gzgeo 803sMHMIB0M0  BIELIOMs3z0 Lobgwgdo bdoMow -less
b30gboo Bsfomdmgdo BMMTGBOm QoIMO(39T>s.

LogOOME, XI9OMBsbMs  FEYMToMgMds  odgm  bEgdmEs.  (BodsGmgdomo,
dmbermdol, dbmermdomo Gosbgo, babguwmdomo d6wbgs - A Der Npos Sg Nom)

In general, the situation of the crusaders was becoming hopeless (A Der)

900650l igoo 53 MLoMgdem  dm396L  SGHM0oEYd®S, 5dhgOS, OMYME3
2300030000 bsgoBo FoGsl s dgg 49dwroo Be30L396 FosdMHMEdEs. (303sHMIdOMO,
Mdmbemdol, bmemdomo Gogbgo, bsomgbomdomo d3Mb3s - A Der Npos Sg Gen)

The river water was swirling this useless offering, herding it as an experienced sheepdog
herds a flock, and then rushing it off to the open sea. (A Der)

MoMYMmBomol  493mdbsG39eo  F0FoMmmMIB00  BYLIOMZ30  LobgEgdol  MeMdboL
059,500m9d0s:

BobBo330gd9d0L  569695¢mobGMMO  dmEgErol dgMmbgzsd dgodergds  9033094356mUL
365BMLEHO bol 539059@7. (B0856GMYB000, MSOYNGBoMO, FbME®domo Hogbgo, bomglbsmdomo
06b3s - A Der Neg Sg Gen)

Choosing an unrealistic substitution model may lead to an incorrect tree. (A Der)

905HNMLAO  (36MdYd0  FmMb3zbb LoHMzsMAsMgMsE. (0085GMYBOMO, MIHYMBROMO,
b Mdom0o Hobzo, LobgEMdomo dMWB3s - A Der Neg Sg Nom)

Wrong information found its way abroad as well. (A Pos)

Lo3mbEedBHM 303900 BMEOL 9MMBMVMO FmF0d3z0LsL Hodmby awobzol M.
(00856H00900m0, “95OHYMR0MO, Fbmemdomo MoEbz0, bsomglomdomo d3b3s - A Der Neg Sg Gen)

Contact stressed during an unequal draught of the strip in edging passes. (A Der)

Jobo  4MEobIM30L BMBLEDT LHMMg© 9M00bIdMH03Z0, Fsvgds@mEgdgeo bsdoxo
MBS 390050YL. (B0T5MIB0M0, MBYMBoMO, FbMEMdOMO MOEH30, LobguMmdomo dGNB3s - A
Der Neg Sg Nom)

For his sake Francoise has to take an unnatural and unjustified step. (A Der)

055009006 BsbL, MM Jo@mmmmol 3Mgx0Jbo sMs- 0bywobym®do un- 3Ggx0dlom
2350m0bso.
2396boEo 959500 gd0ELL Ggodwgds ogsoli33bsom:

1. Jo@ormmo 305090000  BgELsG®Mz30L  yzgms 3MB30L  BmMTSL  0oMdsbdo
0bg oMol dbmemE 9goHmo §Msds@o3wo gmEmds Jggbodsds, BmyxgO 056wgdMwgdols
5035390007

2. Jo90 mEbsmMdOmOL gm®MIgdo (dmafjg3obm) obyrolv®mdo bdoMo -ish Lyygoduol
MM300m 0fjomdmMgdos (greenish);

3. 0baol®do sOLYd0MO Lsbgwo, HMIgEoE IgmMY sOLYdoMO Lobgwol fob obdatgds
3393106905 BgLsMmsg0 Labgwol Gmerdo, 6w 496856Fs3L dob Bmdgzbm Lobgels.

4. Jmbgdol o8mdbo@39wo BgELLMM3900, HMIWIdoE JsOmMEdo JONLOEGY305600,
0bgol®do bdoto dmgwo Fobswogdom 0msmydbgds, Bmaxgd ©ogMm30lL Msbgdmwo
with s Degxg® 30 -ful bvrodboo Bsfomdmgdo BmmIGBOo godmoiqds.

5. ¢94mbemdol 359mdbs@zgero d0dsMmgdomo Bybsmmogo bobgwmado bdoMsw -less
L3040 Bsffo®mBMIdo BMMTGB0m QoIMO(39T>.

6. JoMonyeol 309x30JLo M- 0baolv®do un- 3MG9x0JLOM A5IMOBS.
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Comparison of classification features for inflectional and derivational forms of Georgian and
English adjectives
N. Amirezashvili

In the article grammatical categories typical for Georgian adjectives and their characteristics
have been discussed. It is shown the categories which are carried by the Georgian adjectives and, if
they are not present in English, how such forms are compensated during translation.

The classification characteristics used in the paper and their corresponding markers are based
on the international coding standard EAGLES (Expert Advisory Group on Language Engineering
Standards).

The discussed examples are taken from the Georgian-English corpus available to us
(corp.dict.ge).

CpaBHeHUe KIacCH(PUKAIMOHHBIX IIPU3HAKOB (PJIEKTUBHBIX U CJIOBOOOPA30BaTEIbHBIX POPM
TPY3UHCKHUX U QHTJIMMCKUX NIPUJIaraTeIbHBIX.

H. AmupesaumBunu

Pe3rome

B craTee paccMaTpuBalOTCA TpaMMaTH4eCKHe KaTeTOPUM TUIMYHBIE [UIA TPY3MHCKUX
mpuiaraTenasHbIX. [lokasaHo, Kakue KaTeTOpPUM HECYT TPySHHCKHe IIpHIaraTelIbHblEe U, €CIU OHU
OTCYTCTBYIOT B QHTTIUIICKOM A3bIKe, KaK Takue (pOpMBI KOMIEHCUPYIOTCA IIPU IIepeBOJe.

KraccudukanuoHHble XapaKTepPUCTHKU, HCIIOAb3yeMble B CTaThe, U COOTBETCTBYIOUIME UM
MapKepsl OCHOBaHBI Ha MeXAyHApOZHOM cTaHjapTe KogupoBanusa EAGLES (Okcmeprras
KOHCYJIBTaTUBHAS TPYIINA II0 CTAHAPTaM SI3BIKOBOIM WHXEHEPUN).

O6cyxmaeMble TIPUMEpPHI B3ATHI M3 [JOCTYIIHOTO HAaM TPY3HHO-aHTIMICKOTO KOPII yca
(corp.dict.ge).

o BYMsGMs — References — JlutepaTypa
1. 1.http://www.ilc.cnr.it/EAGLES/home.html.

2. 53856009, JoHMME0 96Ol MdoEH030L Logmdzwgdo, mdowobo 1973, a3. 39;
3. Collins English Dictionary;

B586mdo 4obbmM309¢s Fmms HMLmsggmol bods@omggamls
96369900 bsdg3boghHm gmbool dbsMsFgmom
(p®sb&o FR-21-3509)
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3590 3oL Moe0BsE0s BMToMgmdl 899gado:

1) (keyup)="applyFilter()
2) public applyFilter(): void {

"

if (this.searchKey==") {// o> 356599& &0 0gbgds 356090 3vbd30s Fodmomgdl 0gogy dmbssgdgdl
this.getDataAfterFilter() //0mbs398900L §o8mgds Bow@H®msdwy }
else { /§0bso0dgy 99800b393580 BbJE0sL 29093995 3561099GMOL 3B0dzbgwMds, MMmdgeros
API-0l 200mygbgd00 sdvdsgzogds byMgzgmol dboMgl s mv) 0gbgds dgladsdolbo 3bodzbywrmdols
9999630 ©o3300Mm9bgdl I60AZ6YE MBIl MdOYJEHOL boboo
this.api.methodSearch({  FullName: this.searchKey  }).subscribe((res) => {
console.log("result", res) // 8999 gb 3603369 MdYd0 MBS g30bsbmom (33esdo
let id = res.id; /18608369 ™d3500 Mbs 39985mdEIL JO056 3MbEHgJuEdo
let name = res.name })

}
}

Public ElementData = new array][];
this. ElementData.push({id:this.id, name:this.name});
3) let NewArray = [];
ElementData.forEach((el, i) => {//%g0mo dm3gdmeo dsbogol 9egdgb@gdl s 0bwgdugdl

3°@©23930000
ElementData.forEach((element, index) => {//3535@%6m s6p996@s0 0bg3 gwgdgbdb s

0bydLl
if (i === index) return null;
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if (element.name === el.name) { /0¥y gengdg6EH0L Lobgwo gdmbgzgzs s6MYMIIBEOL Lobgarl s
abogn o030 56 5oL gbodsdobo gegdgb@o 3L3sdm sboer gargdgbEL
if (INewArrays.includes(el)) NewArray.push(el);

}
hE
D;
console.log("NewArray", NewArray) }

4) localStorage.setltem("NewArray ", JSON.stringify(array);
5) ngOnlnit(): void {var SavedArray = localStorage.getItem(' NewArray'); }
1339 33993V 939900 b8oMs d0gdso BMHBYO0, HrdEol 4odm@sbsi dgazodeos HTML-do
<div>

<ng-container *ngFor="let item of SavedArray;"> //ngFor 25800496905 95b030©6 MdOYJEHOU
Hobsgombo

<span>{{item.name}}</span>
</ng-container>
</div>
339 335J3L ImIbToMmgdeol dog® bdoMo d0gdso BMHsBYd0, My Mol gdgdls ImdbsdgMgdgwo
0657 HgHdo s 5dob 98P 99330905 b0 5309d0C BEOHIOL 0T3MMEHOMYDS O3IIJINM
30m9gdEdo Meta Tag-ob Lsdmswrgdom, HmIgeos dgbgxdgbL v39mgdl doGoms HTML 3m@b o
Title-U, 53 ©0b530)Mo BoBH300053L 3mbEIBEL:
import { Meta, Title } from '@angular/platform-browser';
3900099 doMomo App 3m33mbgbEdo 3Jdboom seo.service.ts Bsowl, GmIgedos 353900900 SEO-U
09b9x9bBUL:
3MBLGOHMIGH™OHTo G9d8bowos LghHzobols sefgco:
constructor(private seoservice: SeoService) {
this. seoservice.setTags({

title: 'Title', // 04dbgds Lomswy@o dogdobsmzgols

titleSuffix: - Title', // 0ddgbds bsomswy@ol bvygoduo

description: 'description’, // s@fig®o

keywords: 'Angular, React, Javascript, C++ , C# // do6005000 Lo®Y3900, HM3geog 499moygbgds
dgdbol MMl

D;

}
3000b 3593980L 99809 JoMOME 30830mb76ET0 0boE0sW0BHE0sBY FMbEgds LomsMMol

999065, B30l dogdol EMH™ML Imbgds 3mbEHIBEGHOL Aobsbergds s RsoE30MmMYds Fglodsdolio
8300o.
ngOnlnit() {
this.title.setTitle(' 390000 0ymb 0g3gb60 890mUbigams h39bL 3903390 BY!");
this.meta.updateTag({
name: 'description’,
content: ‘390000 04l 093960 gdmligars B396L 3903300 BY! 1);
doM0MO 3slido 503hgMo B3960 398239MmOL JoLsToODL, HMTYEOF SEI0WSE J0JISO
mbs 0yl ddbdsgdenols Jog: baseUrl: string = 'https://www.example.com/'
31939 395953 gOM, 03 M5 MBS 0Ygml J0GBSWO:
this.meta.addTags([
{name: 'daescription’, content: ‘Gegm® dwdomdl SEO},
{name: 'author’, content: 'yom®My0 353565d9'},
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930006@Oo 35MHY39e0dg, oMo 35356597, Bsmwbs dorszgerody

{name: keywords', content: 'do0m5@0, LoEHY3gdoL, Rsdmbomgswo}

s
393907500, 0349 5 4965 8M0dd6ML s Bs0GHI0MHMMU.

this.meta.updateTag({ name: 'description’, content: "How Works Seo - updated' });

3601589900 3oL 39F5tmdol JoMOMOO 3MH0BE030 899ga0s: 30M39w doX DY 3o0m3Yma ol
LOEY3900, LEMFMMIGOO s s©FIMYd0, MMIgeoE MBS 0gmb sYg6gdvEo dgdbol MM, 990y
00x By 30 bgds dqLsdsdolo 3063 96E 0L Bo@Bzommgs 3G swbgmdo.

303009m, d0doMmmY300 dgddboro SEO, Angular Universal-ol obdségdom, slig39 bgeroom
993940960 dgdbol dgdobobdo. Fggagdol gsdmlobo@o gsdmygbgdmmos Google -ob dog®
390339600l dgobol LGsEOLEEH0Zs, Bob. 1 s bob. 2- By FoMdmagbowos bbgomds, v HMaMEMO
3078500 0ym B3960 398239600 063gMbgE LogME700 s HMYME Fgo(35s dolo dogds, F3gbL Jog®
5353900 3OHMAMHTME0 3ol 89839Mdoo.

A B (3}
® my.sa.govage T ]Ca:egor\.-: all categaries
Region my.sagovee: (1714721 - 1/14/22}
Thilis icao
iy = All catagorien Wab Bearch = Samtskhe-lavakheti
Kuema Kartli
Miskheta-Mtianet)
Interegt over vima 3 ¢ = Jrmret]
Adjara
Abkhazia
Guria
Kalchet|
Racha-Lechkhumi and Lower Svaneti
Shida Kartli
/\ Samegrelo.Upper Svanetl
Interest by subregion Subrogion « & &> =
Thil —

-~

Bob. 1 39093960l dd60L LEe@oLE03s 0b@gMbgE Logmagdo

Geargie = Past 12 manths All categaries = Web Seanch -
Categary: All categaries
Interest over time % <3 =  Region  mysagovge: [1/14/21 - 1/14/33)
Thilisi 100
Nitskheta-f 42
Imeret EL
Kakheti
Kvamao Kartll
Abkhzzia

Adjara

Gurla

H Racha-Lechkhumil and Lower Svanet|
samiskhe-lavakhet!
H Shida Karthi

Samegrelo-Upper Svaneti

Interest by subregion Subregion * & <3 =]
1 Toilisi

2 Miskheta-Mbaneti

,-;Jf" iy 3 Imereti
- y

Bob. 2 390939600l d¥60L bEBEHOLEHOZS TGO 3MMYMITMEO 3ol dgdwgy
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653OMmddo  20965¢0bdMos  9OLYdIMo 390G JIbMEMYo0m, GmymMoiEss  Angular
Universal-o, bbgoaslibgs do@amds bodogdm Lobgdol @obgtazsdo. 33arg30L 99009250 803000
bsdogdm  Mm3G0T0s300L  SWAMGH0mIA0, MHMICOL  MJoer0bs30d s 0bFYYMsEos 0bBHIMBYEG
Mo bgmdo dmbes Angular Framework-ol 9s80mygg69d0m, HmIol 39d30m00053 339099 md™
9dbdsegd ol JogM HToMo© 93MYO0E BMIDBIIL s dMIbmTo dgligerol 990y 30935BMI™
d9L5d5dol 3903390, brnwmm 39893960 HY dgligerol 9989 Tglsdsdol 3HMEMJEosl.

Development and realization of search optimization algorithm using angular framework

Avtandil Bardavelidze, Giorgi Kapanadze, Khatuna Bardavelidze

Summary

The article is devoted to the development of the search optimization algorithm and its
integration into internet browsers. In particular, an effective search optimization algorithm is
presented, which is implemented on the client side using Angular Framework technology. The basic
working principle of the program code is discussed. The result of a web page search on the internet is
displayed by means of the developed program code. The algorithm obtained as a result of the research
and its implementation make the search process efficient and flexible for the user, which is expressed
in the fact that frequently searched phrases will be offered automatically.

Paspa6orka 1 peasnsanys aJropuTMa IOUCKOBOM ONTHMU3AIUH C UCIIOIb30BaHUeM angular

framework

Asmanoun Bapoasenuose, I'uopeu Kananaosze, Xamyna Bapoagenuosze
Pesome

CraThsl TOCBAIICHA pa3pabOTKe aNropuTMa IMOWUCKOBOH ONTHMH3AlMM W €ro HHTErpalud B
UHTEpHET-Opay3epbl. B wacTHOCTH, mpencTaBieH 3()(GEKTHUBHBIN aNropuTM IMOMCKOBOH ONTHMH3ALVH,
peaTM30BaHHbIM Ha CTOPOHE KIIMEHTA C MCIob30BanrueM TexHomoruu Angular Framework. O6c¢cysxnaercs
OCHOBHOW NpPHHIUI pPabOTBl IPOrpaMMHOI0 Kona. Pe3synbprar momcka BeO-CTpaHMIBI B HHTEPHET-
IPOCTPAHCTBE OTOOpa)kaeTcsi IOCPEACTBOM pa3pabOTaHHOTO MPOrPaMMHOTO  Koza. AJTOpHUTM,
MOJY4EHHBIH B Pe3yJIbTaTe MCCIEJAOBAHUS M €r0 peallu3anusi AeiaeT Mpolecc Moucka d3pPpEeKTUBHBIM U
THOKHAM JIJIS [TOJIb30BATENs, YTO BBIPAXKAETCS B TOM, YTO YacTO MCKOMBIC (hpasbl OyAyT MpeiarathCs
ABTOMATHYECKH.
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30396H553500900L 35615¢IMH0 g gdol EOMOL sbseroBo Open MP-ls
3@oGBMOIoL 35650030Lsm30L

09690 35b@odg, 06530 HMEMbsOs

t.bakhtadze@gtu.ge; i.rodonaia@gtu.ge

M9bomdg

03999900 b5dOMITo 296bo0s 3565 gEIM0 I3MIMYMsTgdo0L 3mbEgrEos Open Mp-
ol 206gdmbomzol s dolo  2odmygbgds. gosbogroBYdME0s FMZ35¢BdOMMZ0sbo  sBJodgd-
&MEgd0L  1ggdgdo.  IRIBOWos  30MHEISOMHO 35380600  WMROINO  3OMEILMMOIOLS S
303906535016 3gdbmeEmaosl dm@mol. ©sdw93s5390Mwos s dmyzsboro 2 3Hma™msds C++ -Bbg
Visual Studio(MS) 19 -ob Open Mp(Open Multi-Processing)-b 25099mdo 3039Mbs3ogd0l
39M5¢gMo dgbmEgdol EOHMOL sbsoBolsm30L. ImYzs60e0s godmmzeol d9w9agd0 s
300 sBserobo.

b53396dm Loyzgdo:
30396 653500900, 39M15WIMMOHO I3OMYMTgds, C++, Open MP.

3950 3MHMAM3YIS[1-5], gl 9G0OL M350 MYLMOLOL, 53 Fgdmbggzsdo,
36MEgLMOOL(dOMOMZ0L) F5TmYghgds 3MMOEIGIOL AL FMIWsE. 50 BHO30L EIIOHMYMSTYDS
009goL  3MMdEgAsL, 9bsFowgdl sl dgoMg BsdoxgdOL LgMos, 9§30l 0blEHMWI309dL ©s
36mEgLmMYO0(0s0n TGOl  WMA03MYMO ©S  B0M™M3]d0) LMD  FoFY39GOWIOIOL
JHOOOMMES©E. gb Mol s1g3) I3OMYMSTJPOL BMETs, MHMIJOE O3 DMIM 03039
99009390L, MAMOE  3M63MMHIBGHMWO  I3MMAMTYDs, Toaced bogwgd ©Mmdo s dgBo
999dGHIOMBOm. 39300 300309)BHIO0, HMYMOO35 WI3EHM3900 s 39OLMbIWMEMmO ILIEHM3Jd0,
09gbgdly 59 3MIMAMTYOL 030l 935M5EH1M5T0, MM M HEOWB3gEyml 5dmEsbgdol LHMons©
QLGS BMbMH Hg708d0. M3gMH30I0 LoLEGTs 35MMGEIYHO 3MHMYMSTJOOL OE
3w00b0319M FoQ >0 FoMdmoagbl.

Visual C++ 3300035m3L 9990092 3gdbmeomaogdl, HmIegdog byl a30fymdl 993ddbson
96535¢653500060 s 39MOgWMOO  3OMYMs0gd0, MMIWGO0E  0LaMAJOYdI6  IMsZoo
d0OMZ0m s  9dmoygbgdgb GPU(Graphics processing unit)-b  bmyoo  ©s603bmegdols
360 MyM5d0MgdoLmZ0U.

L 533M356M5wgemobogos  ©@s  933¢™39JAH™OM0Bs30s.  3mI30omgdol  m3EH0doBs30s,
0903 5bdoMgdl 3aob.

II. 3565¢gemrto  dgbmegdol  aoMgdm.  3mb3mGmgbdmemo 983900l MM,  3wsligdo,
OMIWgdoE 905MFGH0390L  3OHMYMmTJOoL  IHgMl, GMIgdoi 094gbgdgbh Bmboggdoms
35659 oBIL 96 5dm356900L 396 geroBAL.

III. C++ ©obhdo0gdrmeo dsLoMo 3565w geoBIo(AMP). 3wsligdo, GmImgdog Lodwsegdols
0dmggzs  399m0oyggbmb  mobsdgmmzgg  aMexo3Mmo  IOMEgLmMgdo  Bmyswo
©56086gdol 3Gr0yM50MdOLmZOU.

142


mailto:t.bakhtadze@gtu.ge
mailto:i.rodonaia@gtu.ge

30396b535009080L  35Mr5geMHo TguMeErgdol MHMoL sbogrobo ...

IV. OpenMP C 5 C++ 353¢0035300L 36MHmMa®msdol  0bGHgegggobo  0dwggzs  Lodmowgdsl
509OHMm 53¢003530900, HMIYdOE 9BIIGIM© 0Ygbgdgb IMsgz5¢n dMMm3glmML. Visual
C dbo®l 390l OpenMP 4.0
B90mPsdmmzwowo  Ggdbmemyogdosb Bz9bL 3393580  goygbgdo  dbmerme  dgmoby
3960563)s. 99389000 OpenMP-bg Lodo Imnsgsto obgBol godm:
1. 56 0bmeomdl C++-0b sbogro 3¢sligdol gbfogsl;
2. 5d3L dbstsFgms MS VS-do;
3. 30maMmsdol  35MOEgEMe© 3900939MgdoLsM30L 15 3ToMHOLOS BogMonmo
30030@oBHMOMOL  Lomsbom  Mg7080(MmBE0s) ©s  MLIPRIME  3OMyMsdol  GgbBHL
©53595@ ™ OpenMP-b LsFoMHm oMgdE03900.

Bimon dmygbocens OpenMP-Bmgcon by,

End User

Application

Directives, ‘ OpenMP library ‘ ‘
Compiler

Environment
variables

L
o
>
=
E
@
-
"
e
72}

Shared Address Space

bb. 1.

Bob.1 by dmyzsboero Lggdosb 033000905 4 mbg Bqdmsb J3gdmo:
1. 8mdbdsegdeol(sbv B3960)
2. 36HMyMms3mwo
3. LobEgdmMo
4. 53565GHMOHMWO
5306 dbzMog  3mOHOBMBEIMOIE:  IMIbToMgdmol  ©Mbg  3EolbImMdL  deagrm

3009bBL s Fgbodsdol  93¢035305L(dogooms MS VS). 3GmaMedmero ©mby dgoygde:

30030 oEGMOHOL 0MYJEH03900Loysb, Open MP-I 800¢0Mm930b5396, s FoMgdm3gzolL
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(330500 900L5y6.  LoLEGIIMMo ©mbg Tgaqds Open MP-l d0dEoMm™MY3930L  LoLGJIMEO
Bofoeobgoeb s Mm3gMmoEoeo bolEgdol 0d 3md3mbgb@gdoligsb, Mmdwmgdog WBMHMBlgwymagb
96535¢0653500006m05L  ©@o  dgblogmgdol  LaBosMM  godmygbgdsl. s35MoGHOHMEo  bBsfowo
993900 3OMEILEOOL  BOMHMZIOOLYD  (BmYoghom  LobBHgdgddo doMmzgo mogol  dbgmog
©@M®mP0379M0 3OME3ILMMGPOOLYIB) s LobosMm gblogMgdoliysb.

331935 BoBo0gdmwos ,,ggmmd” HP 25015 G3 -o30L. 3md30m@gMol d06m3900L
65m©gbMBOL oL5M 339350 35FMYqbgdwIE0s 0553900l 3mTd0Bsos Win+R s dGdsbgds
msinfo32.  3m3309GHgOOL  3565d9GHEMgd0L  Bsdmbsmgwol  d9-10  LEHMogmb3do:  Processor

Intel(R) Core(TM) i5-4210U CPU @ 1.70GHz, 2401 Mhz, 2 Core(s), 4 Logical Processor(s).

9699 3m330vEgMT0 235930 4 MY03YMHO 3OHMEILMOO.

56w 58 99900b39380 JOHNOOMYWSE 4 35M5IIMHO 5535000 godergds LMW EIOMEIL.
©@M0399600 36GMmEgbmeo Windows-ol 3096 s00ddgds, GMymOE 3Mm3Egle®o s MOMMGME
@036 3OMEgLEOL d9deos  gOHMEOMNYEs© Fgolmvaml  0bLEMMJ30900L bo3Mmsmo
653500, GMIgmlsg OS-L Fgmdwos, ms30l b0z, F05379M36mL LsdMBomlb gOHMEOHMMO
5330009090 gHmgegdo. Windows Server ULodw)sgdol 5deggl ommgnen doMm3L
399mBbgl HMyMOE Mmy03MOO 3OHMEILMOO, LBYMZgML, HMIgELE 5J3L MM MMbdOMMZ0s60
30DB03MOHo  3OHMELMGO, dgodwgds 3JmbEgl M35 WMYO3MNMO  3OHMEILMOO.  DBMYOIOHO
36OmEgbmOo  dbodb  MFGOL  Bgdbmemaosl,  OG@Igwbsg  9himgds  bodgGHmorwo
061535¢00bLEHOJ300ms  Bo3oosbo (Mslsg Intel Mfimgdl "3039M00MIEOMIINL"), MHMIgEros
LodwgoEgdsl  5dEg3l  BOOMZL  JOPEOMYWOE  IJoLOHNMEIML MO0 ETMY30EIIJLO
0bbEB®MIgool bs3oo. v gl BHadbmermaos o PsBmwo 0dbgdms  Bgdmmbobligbgdo
L9y 39HOLOM30L, 890 0d6gdMEs 16 MA0IMOO 3GIM(3gLMMO.
96535¢030m3qLMM0sbo(Dual  Processor), 30396 9Mgsebogsosbo(Hyper Treading) s o
36935dommz0560(Dual  Core)  sMJo@gdBIMgool  MRGMm  Bomdwo  2ologagdom  J390mom
9my3560e05 GqLsdsdolo babsbgdo.
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{ y

( ]
Dual Processor Hyper-Threading Dual Core

f X f = 4 F R !

(n-Die Cache

Aich State oehStute [l Avch. Sate

ARIC ABiC AP

Processor
(o

bsb.2.

OmO3 65b. 2- 6 BsbL, MmO 3BMEgLMM0sbo sOJodgdBeol dgombggzsdo g.f. Cache (LhGszo

dgblogMgds) dMAsBYdOL dMIsHgmdoL dewmzo APIC (APIC ("Advanced Programmable Interrupt
Controller") 5ol Intel-ol asbsbergdmmo LEBIOEO dggmo PIC-olmgol. ogo gs9moygbgds
365353OMEbmMwe  bobEGgdgddo @s MOl  ygges  vebergbo  Intel (s 093Lgds©O)
360Hm3gbm®mol  aobmymagwo  bBsffoemo.  APIC  a00moygabgds  §y393ob  sbggfioo
290530L58sMMGIOLNZOL @S 3OMEILMOHGBL Mol FggMbgdadol  Asybogbolimzol.) o
processor core 3GMEgLMMOL BOMMNZ0(IOMOMSWPIP Fob3YMNZ60w s 5M0MTYGHOIMNL LMYOIIOO
™396530900L5M30L) SMHOL Fow 3o3g. Loghmms dbmerm(System Bus) LobEGgdmeo bsew@g.
Hyper Treading 9dgd;mbgggsdo ULogMomms ULGmsgo  dgbbogMagds s  LobGgdw®mo  bogrd.
96535d0OM30560L Jgdmbggzsdo Loghmms Laghmms LfiMogo dgblbogMgds s LobEgdmeo
Lo ().

d399mm dmygzsboos mMo 4Hom ©IIMBbLEMOMmYdIMWO mMo Bmbdool 3s6MewgEmMo
99l gds 9o 3GME535d0.

1. seqtion oM9dEHoz0m

2. for @oMgdEogz00.
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#include <windows.h>

#linclude <math.h>

#linclude <stdlib.h>

int counter =0;

int f1() {
int tid = omp_get_thread _num();
printf("Thread %d in function f1.\n", tid);

Sleep(rand() % 10);//aymabgds dgdmbigggomn pmmoem dngnnfadqddo
return 1;

}

int f2() {
int tid = omp_get_thread_num();
printf("Thread %d in function f2.\n", tid);
Sleep(rand() % 10);
return 2;

}

++counter;
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printf("using sections elapsetTime = %fl\n", elapseTFinish-elapsetStart); =X
printf("section parallel time = %If\n", min{finish1, finish2) - max(start1, start2));
printf("using sections Answer = %d\n", answer);

answer = 0;
elapsetStart = omp_get_wtime();
#pragma omp parallel for num_threads(2) reduction{+:answer) default(none)

[/schedule(static,1)
for(inti=0;i<2;i+4+){
if (omp_get_thread_num() == 0)
{
startl = omp_get_wtime();
answer += f1();
finish1l = omp_get_wtime();
h
if (omp_get_thread _num() ==1)
{
start2 = omp_get_wtime();
answer += f2();
finish2 = omp_get_wtime();}}
elapseTFinish = omp_get_wtime();

printf{"using for parallel time elapsetTime = %fl\n", elapseTFinish - elapsetStart);//3oGoemgwmdo
danmyol dogrosbo om
printf("using for parallel time = %lf\n", min(finish1, finish2) - max(startl, start2));// 3oGaemgen-)@o
Bgbideangdol dm
printf("parallel for Answer = %d\n", answer);// 3sbvbo
return 0;}
)(ll
start 1 thread=0 counter=01 num_threads=2 start1=706932.985937
Thread 0 in function f1.
start 2 thread=1 counter=02 num_threads=2 start2=706932.986036
Thread 1 in function f2.
finish 1 thread=0 counter=03 num_threads=2 finish1=706932.997959
finish 2 thread=1 counter=04 mim_rthreads=2 finish2=706932 998047
using sections elapsetTime = 0.0130901
section parallel time = 0.011924
using sections Answer = 3
Thread 1 in function f2.
Thread 0 in function f1.
using for parallel time clapsetTime = 0.0146311
using for parallel time = 0.014559
parallel for Answer =3
*/

bg0mdmygsboer  3MEgee  Togogromdo  gobbowrmemos  f1() @ f2() 86 ds0gd0l
3950 Q5FMMZWS MO0 3boor: 1. #pragma omp sections o 2. #pragma omp parallel for
30bLEGHOMJ30900L godmygbgdoo.

JOOOOMMo  dgbOgdol  EOMOL  4odMLoM3WgEs©  353M0Yygbgds  FmOIEs:

min(finish1, finish2) - max(startl, start2), Lo startl, start2, finish1, finish2 séob 3o6ggwo
©o 9gmeyg  B9bdi30900L gl gdol  sfiYgdol  EsLlMYIEGdOL  EMMYdo  Tglsdsdolsa.

000009290 §900b3930L5m30L A5TMMNZLWOE0s BHrYMOE JoEosbo MM, sB9g39 ol O™,

Mm@ m6039 36Jcos  35M0gEMO©  odmomM3WgdIMEs.  BMbJ300L  ©oymzgbgdol  MH™
5930009005 890mbgg3000 LoOEIBY s FgdmEBOE0s by mzbr®ms, 0dol godm, HmI
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PBOHM NZ5ebOBOBM A9TBEIMOYM EOHMOMO 35059gEBMJO0 58 35BoM F95¢0mMOLOm3oL. Printf -
ol 259mygbgds COUT-0b 35036500 03 gd0m0 Bd0K 05 35015 nyH 5Mgdo, 30bsosb COUT-
0 95056800 93Mrmwo©  093ogl  dMbo3gdgdl  ZoMorge  Mgaombdo.  BmEIsEHob
139308035GMMJd0 A58M0Ygbgds C-do Fgg3s60Lo s 25dmyzs60L JoBbgdOLMZOL. 53 JMbEgRBEOOL
299mygbgdom  3mI3owsGMmOL  Fgmdwos  googml, vy Mo GHodol dmbs3gdgdos  (33¢odo
3993560L0L scanf() gbdzool asdmygbadom s d9F3oLsl printf() Bwbdiool godmygbgdoom. of
0L BMMT>EHOL odsHILOSMGOGEMS L.

3obgobowmm  Bgdmsb  gmbjgoom  gBmlsbrgdmo 6533900l BMMMBOL
2399mMZs(goblsbzgmo  0bEGJAMmowol  2sdmm3zws  Moabgzomo  IgomEom, oMM Io-
b9gdobL xs30)

36OMyM5ds:

#include <omp.h>
#include <iostream>
#tinclude <stdio.h>
ttinclude <stdlib.h>
#tinclude <time.h>
ttinclude <math.h>
using namespace std;
int main()
{
float down = 1, up = 100, dx, suma =0;
int steps = 550000, i, nthreads=11, tid=0;// doy9dal sby s nobgqdol s Bsgamadols
(11)//@amggBmds
double long starttime, finishtime, runtime;
dx = (up - down) / steps; //doxabl bogfhdg 56 x-0b BaBfgo
for (intj = 1; j < nthreads; ++j)
{

suma =0;

starttime = omp_get_wtime();// ool dodcenbamy cofmmb
#ipragma omp parallel for private(i) num_threads(j) reduction{+:suma)
for (i=0; i< steps; i++) {

[/ smagabgl i baggbyhob x-3mbBogos
float x = down +i * dx;
[/ ga8mamamals ynBqansb x-860836qemmdobamaol
floaty = (3.0f * x * x+ 1);
[ 583390 Bafhogymbgwal ool dogmash y¥adb (nbFgathomls)
suma +=y * dx;

i

148



30396b535009030L  35Mr5geEMHo IguMeErgdol MH™oL sbogrobo ...

printf("For %d steps the area of the integral 3 * x*2 + 1 from %f to %f is: %f\n", steps, down,
up, suma);
finishtime = omp_get_wtime();
runtime = (finishtime - starttime);3gbMmyunydob @hm
cout <<"j=" <<j<< " Runtime:" << runtime << end|;

}

return (0);

1

d9go0:
For 550000 steps the area of the integral 3 *x"2 + 1 from 1.000000 to 100.000000 is: 1000076.812500

j= 1 Runtime:0.0194845

For 550000 steps the area of the integral 3 *x"2 + 1 from 1.000000 to 100.000000 is: 1000082.250000
j= 2 Runtime:0.0071731

For 550000 steps the area of the integral 3 *x"2 + 1 from 1.000000 to 100.000000 is: 1000080.062500
j= 3 Runtime:0.0049258

For 550000 steps the area of the integral 3 *x*2 + 1 from 1.000000 to 100.000000 is: 1000107.437500
j= 4 Runtime:0.0053797

For 550000 steps the area of the integral 3 *x"2 + 1 from 1.000000 to 100.000000 is: 1000099.500000
j=5 Runtime:0.0053167

For 550000 steps the area of the integral 3 * x*2 + 1 from 1.000000 to 100.000000 is: 1000092.375000
j= 6 Runtime:0.0046483

For 550000 steps the area of the integral 3 *x"2 + 1 from 1.000000 to 100.000000 is: 1000097.500000
j= 7 Runtime:0.0051622

For 550000 steps the area of the integral 3 *x"2 + 1 from 1.000000 to 100.000000 is: 1000093.250000
j= 8 Runtime:0.0037087

For 550000 steps the area of the integral 3 *x"2 + 1 from 1.000000 to 100.000000 is: 1000096.687500
j= 9 Runtime:0.0047656

For 550000 steps the area of the integral 3 *x*2 + 1 from 1.000000 to 100.000000 is: 1000096.000000
j= 10 Runtime:0.0050457

bg0mdmyzsbor 890939080 j (33e©0m  50bodbos 553500900l MomEgbmds.  MMYmOE
059500006 BsbL 8 Bs3ool Fgdmbggzado s8mEsbs wdmzwgl ®mdo oblbgds. s30bodbmm,
M0 bbgoolbgs 9083980L6 ©OML Gggagdo mEbsg  oblbgeggdmo  0dbgds, 3065006
©5303000900s 3m33099EHgMHoL dmbs3gdgdgdol damdsmgmda®y. Lodmermm JJEIRO SO SGOL
593000900 Bo350gd0L  HomEgbmdsby s oo LobYLEHom gOHMBsoMos.  ghmo
doombol d9dmbggzsdo 2 56 3 gMmgmel 3609369wmds o6 5Jgb. FoMolb aob@megdss: 3 * x2 +
1(35650ms), dmoegdo 1.0 dg 100.0. doxgdol Gom@gbmdss 550000.private(i) -sgbogdl i
33woL 439ws 6535000Lm30L, OMymOE 39OGdmL. Reduction s@®0od@Go gsbLsBOgesgl, MmI
960 56 8930 (33w50(MMIGo5 FsdMbsm39¢dos, B3gb dgdmbggzsdo dbmeme 1), MmIwgdog
3960dms  0000MmgMwo  5535000bsm30l, 0L ©Y3560L(MHgEJE00l)  M3gMsEool  Logsbo
39MO0Wgmmemo  Ggaomboll  dmenmb.reduction(+:suma)-  +  m39Mo300  LEOMEOYdS  suma

(3E50bmM30L Y39es 6535000L ILEWWGdOL F30wY.
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Parallel Execution Time Analysis of Hyper Treading for the Open MP Platform Paradigm.
Tengiz Bakhtadze, Irakli Rodonay

Summary

This paper discusses the concept of parallel programming for the Open MP environment.
Schemes of multi-core architectures are analyzed. A direct link between logic processors and hyper
threading technology is established. 2 programs in C++ for the parallel execution time analysis of
hyper streams in Open MP (Open Multi-Processing) environment of Visual Studio 19 have been

developed and presented. Calculation results and their analysis are presented.

[MapannensHsIi aHAIN3 BpeMeHU BoIonHeHUs ['unep-IloTokoB mia mapagurmMs! IIaThOpMsl
Openmp.

Tenrus baxraznse, Mpaxnuit Pogonas

Pestome

B aT0i1 cTaThe 00CYXK/4AeTCsT KOHIEIIIHS TapalIe/IbHOTO IIPOrpaMMIpoBanHus 1yt cpesbl Open
MP. Ananusupyiorcs CxeMbl MHOTOSZEPHBIX apXUTEKTyp. YCTAHOBJIEHA MpsAMas CBSI3b MEXIY
JIOTUYeCKUMHE IIPOLIECCOPAMH M TEXHOJOTHMEN TUIepPIOTOYHOCTH. PaspaGoTaHsI M IIpeCTaBIeHBI 2
mporpammst Ha C++ /I IapasiieIbHOTO aHAIN3a BPeMeH! BBIIIOJHEHIs THIIEPIIOTOKOB B cpene Open
Mp (Open Multi-Processing) Visual Studio 19. IIpuBeneHs! pe3yrbTaTsl pacIeToB U UX aHAIHU3.

WoBYMsGweS - References — Jlureparypa

1. Rohit Chandra and others,Paralle] Programming in OpenMP, Elsevier Science,2000,ISBN
9780080513539.

2. Alina Kiessling, An Introduction to Parallel Programming with OpenMP, The University Of
Edinburgh, April 2009.

3. https://www.openmp.org/wp-content/uploads/omp-hands-on-SC08.pdf
https://www3.nd.edu/"zxu2/acms60212-40212/Lec-12-OpenMP.pdf

5. https://docs.microsoft.com/en-us/cpp/parallel/parallel-programming-in-visual-cpp?view=msvc-
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Speech-to-Text dmbs3gdms dsbs 112-do
b6 IMB0s3Z300, 965 3Md053300, AgM0 3939F3MmMH0

anakobia@hotmail.com, nodo619@gmail.com

09b0vd9

Speech-to-Text  $9dbmwmaos FoBOME  ©93300M©s  0LYe  MRIVT0,  OMYMOHOEFSS
05639300620, Lodsb3m Loddg o 89oEobs. dolo odmygbgds @oblo3MmMYd0m 5@

Lo@JEgRMmbm (39639080, LOOE YM3gLEEOMMOE wYsdMsgo BsMo Tgob. I9EY3gwgdol
50m3bmdol  53¢0353093L  Fgydemos  AoBIMEML  FoMGH030  99Mm356900L  9539dBHMIOMdS o

960036903650 909835MHMM3ML 08 5dmEsBgdOL B3gdEHEMOo, HMIWYBLE Lo@gwgnmbm 396Gl
M3965GMMIO0 sLMgdab.

LoBMYsEMIPIMH030  MLOIROMOBMGdOL  FosOM30L  396GHMOL  3MMEMIBHOMLW™MdOL  gobMEOL
dobbom 112-do ©s0bgMps 30MyMsdwo dmEwero, GmIwol dobHsbos Fgdmbiywmo Bsbgdol
065 0obHo, 3500 J9M5gdb6s BHgJuEHO BMMHTsdo s 58 BHIJuEHOL TMo3Lds dMbsigdoms dsHsdo.
M396M5GHMMGOL DML LMY gOdOLMObs3g 9dwg3om BsdNMomgds Fo030mbmb Batol GHgduGo
dobo F0bss®LobL 93900 goboggds© s FGLodsdolo MYsR0MIdOL boMolbol golisrdx MmdgligdEs.

LEOG05d0 2obboos dmEvyo, GmIgwog d90gddbs LoBMASMIIMH030 MLsFOMNbMYdOL
356mm30L 396¢® 112-3o dqdmbivgero Dsdgdol GgduGme BmMsdo 49Msddbolsmgzol. LgMHgzolo
360L C# ©a3MMyMsdgdol gbol 4sdmygbgdom dgJdbogro .NET Core Web API 53¢03530s. dslido
Google-ol Speech Lg®30Lmsb 30396035300LM30L FTmMYgbgdwycos NuGet 353930. s0HaM0w0s
LobEgdol 3md3mbgbEgdo, dmEgdwos dg@Eymdobgdols JSON g3m®ds, asbbowrwmos dmbsizgdoms
05Bob bLGHOWIGHWOS, B39 os 8oL glodsdolo 3MHMYMSTMEO 3MOIDO.

50b0dbmo  LobGgds LogMdbmdws  535MmGH0390L  dgdmbivyemo  HBoMgdosD  Lbgzoolibgs

0683m6MT5300L  59MmEgdsL. 580LEMZ0OL 153ToMOLOs TMbsEgIMS BsBILME LoliMzgwo bs3396dm
L0GY3900L FMObM3bOL §od39ds, s LOLEHYTs o306 ObBMEMTs30sl 0ol Tglisbgd, o

6090 HBoM9d0 g0393L dm399e Bgdu@gdl.

153396dM Lo@yzgdo:

0mbs3g0ms BB, LEYdIGOL 9bsE0EH03S, LoBgwgxrmbm 3963M0, Lord®mOL S0MIEbmdo
LobGgds, bLoBYEgRMbm BsMOL sbsgroBo

L5gdMOL 9BsEOEH03S 9MOL LodMOL s8MEBMBOL BHgdbmemaool 3sdmygbgdoo bdol Bsbsfg-
900l 56 30000650 BoMgdolL bseEoBol dMm3gLo. oo BoBsbos VGOl FobosMLOL Lolot-
390M 063mEOHs300L IMdogds s LavdGHOL boMolbOL gomdxmdaligds [1].

LoBMASMYOM030 MLsRMMbMIdOL FoMM30L 396GHM 112-00 YmzgEEEOMMSE SMLMBOM
Do0  godbomgds. LHGSBo s LHimMo  HJoao@mgdolbmzol,  9MEowgdIWos  M3gMsGHMEmDs
0b030sGHMMol 096 49IM(390Mo 0bxMMIs30s LMW O BMLESE SLsbml LolEgdsdo.
0ol 3590, G BoMob 0boEosGHMMO Fgodegds LEGORI® S FoIRJOMSE LodINMdLIL, BJoMo©
bgds, HMI Mm3gMoGmmo gmhoo dmbdgboom 390 00gdl BoMm0EL LEOWME 0bxgmMMTs30slL, Gog
d90dmqds 860d3b9wmgsbo ogml LHmGmo M9s3060900Lm30L. 5ol godm, Mm3gMo@memgdl bdo®s
L3O DML BsbsHgMol Ms8gbodgxgH dmlidgbs s 0bxM®mBsEool 3 3Bom sdMEgds.
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Bt @sMPosdzowo, 565 3mdosdzowo, dg9Mo 993933mM0

Doob  bgardgmego  dmbdgbolsl  ™m3gMeGm®mo  Bgdgd ©OML  39MA3L,  FOWIMOIOILO
H3oMOOL 530 GdWMIOL MM 30, Ym39e §odl oo 3608369 Mds 5g3L.

Speech-to-Text s®olb 993y39wgdol 59mI3bmdo 3GMMmAMmsdmwo MbOHMbgzgwymags, MHmdgmog
153995¢ gL 0dEg3s 58M3036M Lo s3sszm gbs s J9M3Jd6500 Ol BHgduBOE YOTMMZLOMO
0b230L3H030L LsdMowgdoom [2]. 0go 51939 3bmdows GMymME I9BEY3gLgdoL 53mEbmds 96
30030@ Mo 39¢Y39wgdol 58mEbmds. 3mb3MgGm 530353090L, 0bLEHMMAY6EHIBLS ©s
9fgmdoemdgdl 990dw0sm Mgow6 Mmoo svom Bazoadol GHMbLIMmonEos Ggdu@ol
B396900L5 o Bolibg Imddggdol dobboo.

112-0b LobEGgdsdo o0bgkys BmEuo, GMIGWos NHBOHWD3gYmxl ymgzgmwo bBomol
9BooBl s dobo  BgJuBHMdMogz0 FmMIoL Imbsggdms dsHsdo  Fmmogligdol [3]. Bsob
QLOMEGIOLMBs3g, M3JMIGHMOL, 3MMAMTOL Tglodsdols Fsbstmdo MRIBL sbEss008meo
BoM0ol 39JuEHO (093 5RMMOmMIL 565 100%-0560 LOBHYLEOL godm, DmyogMom dgdmbggzsdo
3ol Fo0b(3 LFoMOYds BoMob bgedgmeg dmbdgbs).

o Google.Cloud.Speech.V1 @

Version:
(v) Options

Description
Recornmended Google client library to access the Google Cloud Speech AP, which

performs speech recognition.

Version:

Author{s): Google LLC

License:

Date published: Thursday, March 19, 202
Project URL: t tH

Report Abuse:

Tags: Speech, Google, Cloud

Dependencies
METFramewn
GDDQ
Gor
Grpc.Co
METStanda
Google,
Goog

Grpc.Core (»= 2.27.0)

by@.1. API 3mb@Gmg®o
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Speech-to-text dmbsggdmo dsbs 112-do

LobEds 99905 Lsdo 3mB3MbgbEOLALD:
e 360Mma ™3> (Lg®30L0), GMIGELSE 943l MIMeem  3m3mbozsgos Google Cloud Speech

LgMH30LSb.

e dmboggdms  d5Bs, MHMIgdog  3MMYMTs  smogLYdL  BoMgdol  BHgJuBHoL  BMMIsdo
239605ddbogn ImbozqdgdL.

® 069365305 112-0L Lom3gMmsgom 3MMyMsdsdo. 53 0bEgacogool Lsdwmswgdoo 112-0b
Lom3gMo300 3OHMAMAL 3MIMB03e30s 5J3l HBgdmm s0bodbmer LgMZzolmb s oLyl
3l BoOOL BobofgcgdL.

Lg@zobo oMol .NET Core Web APl s3t035309, 99ddboero C# @a3MHma®msdgdol gbol
399mygbgdom [4]. Google-ol Speech LgMz0Lmsb 3MIMbo3sE00LM30L 30g4gbgdom NuGet 35393L
(NuGet 560L 3eoGHBMM TS, MHMIOL LBod EGOOMSG ©IZIM3IOJOL FgmAdE0s0 LoboGMygderm
30l d9gabs, 3oB0oMgds s Bmbdatmgds), babgwoom: Google.Cloud.Speech.V1 (L. 1).

using Microsoft.AspNetCore.Mvc;

using System.IO;

using System.Threading;

using System.Threading.Tasks;

using Microsoft.AspNetCore.Http;
using SpeechRecognizerService.Speech;

namespace SpeechRecognizerService.Controllers
{
[Route("[controller]")]
[ApiController]
public class FileSpeechController : Controller
{
[HttpPost]
public async Task<ActionResult<string>> Post(CancellationToken
cancellationToken, IFormFile file)

{
if (file.Length > @)
{
using (var ms = new MemoryStream())
{
file.CopyTo(ms);
var bytes = ms.ToArray();
var speech = new GoogleSpeechWrapper();
var result = await speech.Transcribe(bytes,
cancellationToken);
return result;
}
}
return BadRequest();
}
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FileSpeechController sG>0l 3eobo, GMBgeros BOHMb39wymal 3e0096E0LYE Botob gsool
900gdsl s ol ds0EJOOL  ToboZ3o©  PoMogddbsl, Mol FaBgas3 b Bsbogo  FoogEgds
GoogleSpeechWrapper 3enslols Transcribe dgomob.

9390 3MBEHOMEgOL o3l ghmo HTTP Post dgommeo, Hmdgerog 36009bEHobgeb omgdl
Do@ol Bsbsfgml IFormFile 0b@gMggolbol godmygbgdoom. gl 0bEHgMxgolo g3sdwg3l Haomaol
0bgo 39¢e0mbs3g99dBY, HMYMMOES B0l G030, Lobgwo s Ubg. IFormFile 0b@gmngolo
ob9g39  LEGMOEIGdAL 9353 g3L  FogogzomMbmm gsowol dogmogbo bgwdolsfgmdo bsgool
(Stream) g00mygbgdo0.

MemoryStream 3eobiol godmygbgdom Ggmm©o B350l 49Mmoddbol 3503¢gdol Fobiogsw, s
dogdwye sL03L 25sLAL GoogleSpeechWrapper.Transcribe dgomU.

GoogleSpeechWrapper 3ansbl o3l 999090 bobg:

public async Task<string> Transcribe(byte[] fileBytes, CancellationToken
cancellationToken)

{

var speechClientBuilder = new SpeechClientBuilder();

speechClientBuilder.JsonCredentials =
File.ReadAllText("C:\\speechKey.json");

var speechClient = await
speechClientBuilder.BuildAsync(cancellationToken);

var config = new RecognitionConfig

{
Encoding = RecognitionConfig.Types.AudioEncoding.Linear16,
LanguageCode = "ka",
AudioChannelCount = 2,
EnableWordTimeOffsets = true
s

var audio = RecognitionAudio.FromBytes(fileBytes);
var response = speechClient.Recognize(config, audio);

foreach (var result in response.Results)

{
foreach (var alternative in result.Alternatives)
{
Console.WriteLine(alternative.Transcript);
¥
}

var jsonResults = JsonConvert.SerializeObject(response.Results);

return jsonResults;

Google Speech ULgMgolol 98myggbgdobmgzgol 930w gdgwos  dmmbmgbsl  IgzMOHOMm
9ddbdsMgdEol gobomgdo, Mmdgubsi Google 335§3000L bgM3zoLoL MHYROLEMGOOLSL. sdolsmgol,
SpeechClientBuilder ¢o030l speechClientBuilder mdogg@ol JsonCredentials 39l 35603900
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335000l Md09J@L, Mol JolsdsMmmdo Jomomgdwos B39bo AoLOYdOL OMYJGHMM0s
53500l Lsbgaro speechKey.json.
config 33woo 6oL RecognitionConfig Godolb ®dogd®dHo, GMmIgwog 8goasgl LowmdGob
00m36mdoL 365304Mo30sL. 58 F9dmbzg3sd0 33593L 3MbBOYMMIEO0L Mmmbo ggwo:
e Encoding: 50603653 509000 8500l 30830149c00 BMEGIOL 303, AOBIOMMIDL.

e LanguageCode: Lo)d®ob gbs. Jotromeo gbs s0obodbgds ,.ka“ GgduGoo.

¢ AudioChannelCount: bdmgzsbo gs0gol 56bgdoL Mom@gbmds (Fsbsfg@o dgodenrgds ogmb
M0 MG stereo slggg mono, 530GHMI 53O JOJEL0S J0Z3MMOMOM® gl 3GW0).

¢ EnableWordTimeOffsets: true/false ggero. 53 g3gerdo true 960336gc0mdol ogzodbo®mgdol
99dmbgg35d0, LgMzoLo Lodsbbm FHJuEMb JOHMsE F9IMA339dL boGyzsms dsbogl,
HMIYE05g9b MMMl 5©0bodbeo 996905 59 Lo@Yz0olL ofYgdols s sdMs3zMIdOL
e 100 dorofjsdol LobmLEGom.

RecognitionAudio.FromBytes 560l Google Speech d0odgommg3ol dgmmo, MmIgeos
050300l obogoligeb 0®gdL 9MEoM  Bs0EL Jogmogll. dolbo dg3bgdol Tgdgy, 99539
0000MmmY30Lb Recognize 9goomElL o@o339dm config s audio ™mdogd@gdl. o3 Igommeol
299mdobgdolsl dmmbmgbs dool Google-ob byM39mHBY s Jolgsb 3slbs 30mgdo bdmgzsbo
BoBsfgMH0b  sdmEbmdow  BHgJuBme  dmbso3gdgdl, Lbgoolbgs @sds@gdom  Bmbo3gdgdmsb
JOMNSQ.

dmbs3gdmo daBsl 593l Lw®.2-Bg Bohzgbgdo Labg.

CallRecognitionid Callid
Transcript : MNumber
Confidence Duration
Callld StartTime
EndTime

RecognizedWords

RecognizedWordid
CallRecognitionid
StartTime

EndTime

Value

b6.2. LobGgdol Bmbsgdms BoBoL OsYMTs
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d90omEol  FgueHmEgdol 990900  ©IdMHMBgdo  dgBymdobgdol  JSON  gm®ds
9990093650650 490Mm0ymMgds:

{
"Alternatives":[
{
"Transcript":"gMmo gH»0 M0 4oLIJbm godo@xmds LobMsxgMml 4sdmdsbgds dobws”,
"Confidence":0.94365471,
"Words": [
{
"StartTime":{"Seconds":0,"Nanos":0},
"EndTime":{ "Seconds":1,"Nanos":800000000},
"Word":"gMmo"
3
{
"StartTime":{"Seconds":1,"Nanos" :800000000},
"EndTime":{"Seconds":2,"Nanos":0},
"Word":"gGmo"
s
{
"StartTime":{"Seconds":2,"Nanos":0},
"EndTime" :{"Seconds":3, "Nanos":100000000},
"Word":"m®o"
Ts
{
"StartTime" :{"Seconds":3,"Nanos":100000000},
"EndTime":{"Seconds":3,"Nanos":700000000},
"Word" : "gobdgbom"
T
{
"StartTime":{"Seconds":3,"Nanos":700000000},
"EndTime":{"Seconds":4,"Nanos":0},
"Word" : " go05Mxmds"
3
{
"StartTime":{"Seconds":4,"Nanos":0},
"EndTime":{"Seconds":5,"Nanos":0},
"Word" : "Labogml”
Ts
{
"StartTime":{"Seconds":5,"Nanos":0},
"EndTime" :{"Seconds":5, "Nanos" :600000000} ,
"Word" : " go0mdobgds”
T
{
"StartTime" :{"Seconds":5,"Nanos" : 600000000},
"EndTime":{"Seconds":6, "Nanos" :100000000},
"Word":"d0bs"
¥
]
¥
1
}

Alternatives 390 560l 9sb0g0. 03 dgdmbggzsdo, 0¥y 3MMAMds Psmzgaol, MM bImgsb
390l 90degds Msdgbodg LagsMomm 9603369cmds Ggglodsdgdmal, 58 dsbogdo 4399b9ds
9ONDY 39E0 BsbsFIM0 — LogsMEM 3500563 gdO.

Transcript 39e00 990393L 59m36Md00 LodMOL 3503w BH9JuEHMOM0g 36093bgeMdL.
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Confidence — ®o@bgzomo 3608369 mds 0-sb 1-0b Bsmzwroom. ol 3430839690, vy M3gbs©
LoOHIMbME© N3Ol 3HMYMsds Im3gdoeo 99ga0L LoLmMb.

Words — 5dm3bmdowo Lo@yzgdol dsbogo.

StartTime— 30636M9¢&w@o Lo@Gyzol sfygdol Fsdo s Babmffsdo.

EndTime — 3mb36H9&weo bLo@ygzol @abslitweol Fodo s bosbmffodo.

Word - bo@ygol 960336gamds.

Calls 3b®owdo dmmogligd«yeos 112-do dgdmbiryero Domgdol safighs (BmEgdmeos Lggdgdol
3MLOWO BsIMbsMZ35¢00). 58 Fmbo39990L 3OMYMSTS LodgugBMbm LolEBoLigsb 0MgdL.

CallRecognition 3b®owdo sgLgds bdmgzobo  RsbsfgMmosb  sdmEbmdowo  BHaduEol
dmbo3gdgdo. gl gbMowo ©s393006Mm9dwos Calls gbMHowomsb Callld 3gwol bydwswgdoom.
0009 Call Bsbsfgdl Ggodemgds ghmbg dg@o CallRecognition BsbofigMo 8ggbodedgdmeql, 0d
99dmbggzsdo, oy Alternatives dsbogo gOMHg dg@o 9608369cmdoLYSE Bgagds,

RecognizedWords gb®owo 9903536 Loomomsm LoEygzel s 85000 @ofiggdols s ©sdmagmgdols
60dbmegdl. gl gbMowo ©s393d06Mgdwos  CallRecognition EbGowmsb CallRecognitionld
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using (var fs = File.
{
using (var streamContent
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using (var fileContent = new
tent.ReadAsByteArrayAsync()))
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fileContent.Headers.ContentType = Me

part/form-data");

form.Add(fileContent, "file", fileName);

HttpResponseMessage response = await httpClient.Post

Speech-to-Text Database in 112
Nodar Darchiashvili, Ana Kobiashvili, Meri Gegechkori

Summary

Speech-to-Text technology has become widely used in such fields such as marketing, banking, and
medicine. Its use is especially relevant in call centers where a lot of calls come in every day. Speech
recognition applications can increase the efficiency of simple tasks and greatly expand the range of tasks
that call center operators perform.

In order to increase the productivity of the public security management center, a software module was
introduced in 112, the purpose of which is to analyze incoming calls, convert them into text form and
place this text in the database. Operators are given the opportunity to read the text of the call after the end
of the call to better understand its content and to improve the quality of the corresponding response.

The article discusses the module, which was created to convert the incoming calls into text form in the
public safety control center 112. The service is a .NET Core Web API application created using the C#
programming language. It uses a NuGet package to communicate with Google's Speech service. The
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components of the system are described, the JSON format of the message is given, the structure of the
database is discussed, the corresponding software codes of the module are given.

This system significantly simplifies the extraction of various information from incoming calls. To do
this, it is enough to run a query with the database for the desired keywords, and the system will return
information about which calls contain the given texts.

Baza manusIX IpeoOpa3oBaHus pedyu B TeKCT B 112
Hogap Jlapunamrsunu, Anna Kobuamswiu, Mepu I'ereuxopu

Pesiome

TexHonorus nmpeoOpa3oBaHKUs peyd B TEKCT CTajla IIMPOKO HCIOIB30BATHCS B TAKUX OOIACTSX, KaKk
MapKeTHHT, OaHKOBCKOE €0 M MenunuHa. Ero mcrnonp3oBaHHE OCOOCHHO aKTyalbHO B KOJII-IIEHTpAX,
KyJZla €XEIHEBHO IOCTYNAaeT MHOTO 3BOHKOB. [IpHioKeHHs Ui paclo3HaBaHUSI PEYM MOTYT IOBBICHTH
3¢ GEKTUBHOCTD BBIIOTHEHHS IMPOCTBIX 3aJad M 3HAYUTEIBHO PACIIMPHUTh KPYT 3a4ad, BBITOIHAEMbIX
orepaTopamMu KOJI-IEHTPA.

B mensx moBBIIIEHUS MPOM3BOIWTEIBHOCTH IIEHTpPa YNPABICHUS OOIIECTBEHHONW O€30ITacHOCTHIO B
112 BHeapeH NPOrpaMMHBI MOJYJb, LEJIBI0 KOTOPOTO SIBISETCS AaHAINW3 BXOISIIUX BBI30BOB,
npeoOpa3oBaHUEe HX B TEKCTOBYIO (opMy M pa3MelleHHe 3Toro TecTa B 0Oa3e NaHHBIX. Omeparopam
MPEIOCTABIISIETCS] BO3MOKHOCTh IPOYECTh TEKCT 3BOHKA ITOCIIE OKOHYAHHSI 3BOHKA, YTOOBI JIyUIlle TIOHSATh
€ro Co/iep’KaHKe U MOBBICUTH KA4ECTBO COOTBETCTBYIOIIETO OTBETA.

B craree paccmaTpuBaeTcst MOJYJb, CO3JAHHBIH JUId TPeoOpa3oBaHUsl BXOJSIIMX 3BOHKOB B
Jqucnierdepckuii myHKT 112 obmecTBeHHOH Oe3omacHOCTH B TeKcToBy0 (opmy. Ciryk0a npencrtasisieT
co6oii npunoxenne .NET Core Web AP, cozaaHHOe ¢ HCIIOIB30BaHUEM s3bIKa nporpaMMmupoBanus CH#.
On wucnone3yer maker NuGet mis cBsisu co ciuyx0oil pacnozHaBanusi peun Google. Omnucansl
KOMITOHEHTHI cucTeMbl, npuBeneH ¢Gopmar JSON cooluieHuns, paccMOTpeHa CTpyKTypa 0a3bl JaHHbBIX,
MIPUBEICHBI COOTBETCTBYIOIINE MPOTPAMMHBIE KOJIBI MOJTYJISL.

Ota cucremMa 3HAYUTEIHHO YIPOIIAET M3BJICUCHUE PA3IMIHON MH(OPMAIMH M3 BXOIAIINX 3BOHKOB.
JlIst 3TOrO 10CTaTOYHO BBIIOJIHUTE 3ampoc K 0a3e JaHHBIX 10 HYXHBIM KIIIOYEBBIM CJIOBAaM, U CHCTEMa
BbIJAcT HHGOPMAIIHMIO O TOM, KaKHe BBI30BBI COJEPKAT 3aaHHbIE TEKCTHI.
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Initial Processing of the Georgian Text
Manana Khachidze, Magda Tsintsadze,, Maia Archuadze

Summary

This article introduces the GeolP toolkit for Georgian text processing, which aims to support
NLP research for Georgian language. With the help of the tool it is possible to identify text with
respect to the Georgian language, tokenize, extract stop words according to common parts of speack
(numeric names, conjunctions, pronouns, intermediate), as well as words supplied by the set of words
provided by the user. The GeolP toolkit for can be considered as one of the first attempts to create
software that will help a small number of existing NLP research groups working on Georgian
language processing. We consider this issue to be very important, as Georgian language is one of the

most unique and ancient languages in the world, with its unique and ancient script.
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HauansHast 06paboTka rpy3HHCKOTO TEKCTa
Manana Xauupge, Marzga llunnanse, Maiia Apuyaznse

Pesrome

B sroii cratee nmpezncrapiaeH Habop HHCTpyMeHTOB GeolP mia 06paboTKu IPy3HHCKOTO TEKCTA,

KOTOpBIH HampaBieH Ha NoAmepxKy ucciemosanuit HJIII pns rpysuHckoro sssika. C IIOMOLIBIO

HUHCTPYMEHTa MOXHO I/I,ILEHTI/I(l)I/H_H/IpOBaTB TEKCT OTHOCHUTEJIBHO I'PY3UMHCKOI'O A3bIKd, TOKEHHU3UPOBATb,

M3BJIEKATh CTON-CJIOBA IO OOLIeyIOTPeOUTEeNBHBIM YacTAM pedyu (JHCIOBble HMEHa, COIO3BL,

MeCTOMMEHUA, HPOME)KYTO‘IHLIE), d TaKJXXe CJIOBQ, ITIOCTABJIAE€MBbIE Ha6OPOM CJIOBa, IIpenoCTaBJIE€HHbIE

nosnb3oBaresneM. MHcTpymenTapuit GeolP pia MOXHO paccMaTpuBarh KakK OJHY K3 IEPBBIX ITOIBITOK

CO3/]aHUA IIPOTPAMMHOTO OGecIleYe N, KOTOpOe IIOMOXKeT HeGOIbIIOMY KOJIMIeCTBY CYIIeCTBYIOUX

uccreposarenbckux rpynn HJIII, pa6oraromux Has 06pabOTKOI TPY3MHCKOTO A3bIKa. MBI cumTaem

9TOT BOIIPOC OYE€HB Ba’KHBIM, TAK KaK I‘pyBI/IHCKI/Iﬁ SA3BIK ABJIAETCA OAHMM M3 CaMbIX YHHKAa/JIbHBIX U

APEBHUX A3BIKOB B M€, C €Tr0 yHHKa]ILHOfI n ,/:gpeBHeﬁ IIMCHPMEHHOCTBIO.
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©965GMM5300l  3oMGm0TgGHMHWMWo MO0 Foblbbgozgds sMoMblMEIMYOMGmO 5350IYmgoL
I6OM@EOoboRob  @o  9MOMmbB3MmEMmyom®mo  535TYmxzgdol  IOHMEgdo 30 MmbBzmEmyow®o
535003Ymxzgdol  IMHEId0Loysb.  gmzggwo  IGMEOL  Fgbsdsdobo  dmbo3gdgdo 9B mO
353096@0Lomz0lL  9M3Bs3egd  5000. dmbogdgdol gl GomEgbmds OO  Mom@YbmdOL
9bseobgdol  (9dudgmodgb@ommo  IMMEIdOL)  sMlGdMBOLSL  Jdbosh oMy Logwdzgwl
0569969900 Logwgdol 4o8mbaggbgdes.
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4. Lofze0bgemo ImEgeo - 8999853905 s ASTbMOF0gEgds

Lofizmbgeo  dmEgeo  FoMdmygds  3Megsedmosbo  bgoMmbmwmo  Jugwol  Loboo,
MMIgoE 9OHMIbYOMb 5353006090l M8Ybodg IMQL. I3MMAMmTGOOL MsbsdgMmgg 9bgdo,
obgmo  MemgmMogss Python, 89039396 d0domm9390L, GMIwgdog bdoMsm  sdmygbgdo
Lbgoolibgs 5am®000e 4505H939¢g0L 50fgM9b. ds0 FmEoLss bgo®Ombommo Jugmgdog.

50 0bLEMMAgbBHoL Lsdwogdom Fogdbs 3OMYMITMo 353930 OMIgeog  SHgbL
39mM0IgBHM0MEo  BseoBol Fggae domadwo Imbszgdgdol Fozombgsl, LobwzMogl
90m@9gl, 9bgbl ImEgeol 3m330e0Mmgdsl, Bob dmEygdsl, dgi3sligdsl s

»§0BsbFMTYEY3gEgdaL™.

0mbs398900L Hozombgs - dmbsigdgdol Fogombgs bogds GHgduBHMMo $sowosd BMGHIsEH0m

x1;y1; x2;¥2, boog (X1, y1) s (X2, y2) g3w9bd3ool 4Meg3030L Ggd@owgdos. slg3g dgbsdamgdgaros
JOMOOMMES M53Yb0odg 46M553030L FqLodsdolo Bmbagdgdol fagombgs.

0ol 256LsBMzMs - 6goBmbrwo Jugwol ImEgeo Jgagds IGMggdOLLRSE, GOl

39L505d0bo IMEYEEOL ABLEBOZML sbEYBL JMEOoL 899ga0 BMTIBEO:

model = Sequential()

model.add(Dense(12, input_dim=8, activation="relu"))
model.add(Dense(8, activation="relu’))
model.add(Dense(1, activation="sigmoid"))

dmgwob bgoOHmbymo Jugwro 9gqds Lsdo TGMoLssE. 30MH3gwo s Igmy dMg S0l
relu Godob. 306M39eo 8gogoglh 12 Bgodmbl s dglisgseBg odgl 8 3oMsdgBto, dgmdyg dMy
390393L 8 6506HMbL s LEdMEM@ Mg 1 bgoMmMBL, Moms 035MML dgEgyo 0 56 1.

Relu 369300 §o6300996L ©9EgdB™® 3643050 s 3960LsbMzMHYds F90Yabootag:
f(x) = max(0,x)
3wb0g3035300L 58Mm39693d0 gl 53bd0s 3oty Gggal 0denggs.
dm@m M99 290m0ygbgds sigmoid gmbJsos, Moms sMHEbgdmwo goymm, GMI
2980beg50bg 0db69ds 0-bs s 1-b vy,

0ol 308300690 - dmEgeol  30830oMmgdolsmzol  LoFoMmms  ©sds@GHJOomo

356599BHMgool  Jomomgds, MMImgdog Lsgomms bgommbamo  Jugeol  olfsgaobsmazob.
BgodOmbmawo  Jugarol  olfages bodbogl 3odmzmo  Lomzgoglem  fmbgdo  Bggbo
390bz930LomM30L. MBS F0gMNOMML 635MRJOOL 02039 VOMYOIWEGOOL BwbIi30s, MMIgeos
B39bL  890mbggzsdo  @MPSMOMIMWo  Bs3MA0L  FmbJsosl  FoMBmoygbl.  dmgrols
3003000MHgdoLom30L 813y 3049690  MIBH0ToBoMGPdWMMO  MOOIbGHMWo  ©IZgd0L
5Eam@omal adam. 899390 335936 899090 3oL BMSdI6EO:

model.compile(loss='binary_crossentropy', optimizer="adam’, metrics=['accuracy'])
ol 45939053 9HEIBL IMEEol 3MIZ0E0EMHGBSL.
9ol 8meMygds- dmEgeol dmeyqds 4mEobbdmdl bgodmbmwo  Jugeol  sbfsgwol

36e39LL:
model.fit(X, Y, epochs=150, batch_size=10)
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epochs  36539GH®MoL LdrYsegdOm bEYDdS 0GJMI30900L MMEYBMBOL oMM DdS.

0mgeol dgxsligds - Bm@geol Fggaligds gobla®mgmagh ™M) Medgbo JoMys© dmbo

©obfogs. 98 gBHO3BY 9O GFobogds vy Mo Iggal  dmy33gdl  Imgo  MHYeEMO
9bs(3999080L5m30L, BogM58 2oBoLBOZMYdS LoDYLEHY LT3 Fmbs39dgdbY:

scores = model.evaluate(X, Y)
print("\n%s: %.2f%%" % (model.metrics_names[1], scores[1]*100))

B396L 99dmbgg35d0 LoBMYLEg 97%.

§obobfo®gtyzgegds - Fobsbfo®dgByzgergdol  3GmEglo  3ueolbdmdl  osgbmbol
296LsBO3OSL 03 IMbsEgdgdol Logmdzgwbyg, GMIWgdoE 56 IMbsfoegmdbgb ©abfsgwrol
36m39Ldo.

9ol §dg00056mdoL  Iglsdmfjdgdwo  asdmygbadmer  odbs 300 Bsbsfgto.
ABGHoMGds BoGoMs Lbbgoolbgs Mom@gbmdol dmbszgdgdby. yzgmsby 93ocmg Gomgbmds
d99L5d00gdmEs 50 Mol Imboggdl, dsgjbodsm@mo - 300. gdudgModgbBds oh39bs, ™A
9b5399900L BOLMB GO 250BMES LOBNMLE (boo. 1):

3b®oo 1. 9mEgeol 9Ju3gHodgb@owMo GHalGoMgdol d9wgyo.

9b53999080L Momgbmds bobgbdg
50 69%
100 77%
150 84%
200 90%
250 94%
300 97%

LoH3Mbgmo  Fmbs399900L  BoMmEIbmMdOL  AsHBMmPOm  Fglodwrgdgeos  LobHYLEGOL
©530MM9JEH0MdS.

5. ©ds336s

09694966  Lfogargds®y ©og3mdbadwyaro  49wsfY39GHowgdol  domgdol  dbstsdFgMo
LobGgdgdo Ly MBOM FM3MYWsOHMo bEgds. Foo JmEoL LsdgEoEobm  OsRBMLE030L

LgggOmdo.  gobbogMm®gdom  Fbsos  Imbsggdms o  Bo3ogdol o3y dsgadsby
Mm6096@0MgdMwo bgoslbgs 9303530900l 89999853905-00vd53905, MMIGEms Fysmrmbss
§otmBmoygbgb  Lbgoolbgs  Lgbbm®meo  (Gsm  ImMHol  Lbsdgogobm  ©sbodbmwgdol)
9fgmdomdgdo. BoBoMgdmwo Lodxdsm, dgddbowro dmgeo s dobo  Asb30msMgdOL
3m@gb30swo,  dgbadamgdgal  obol  500FMH3mb  LoosabmlGogm  bgwlsfym -
©0%9M9b3060905000 F03MM 35¢MmM0TGEGHMO - 3MIMYMITMWO 53¢0353000, MMmIgEog bolberol
30530L  ©YBsGHWMS300L dgLsdsdolbo MmOl s0dfgMo Bmbs3gdgdol Logwydzguby domowo
LoHNLEHO00 G9dergdl EOsRBMBOL LIOL AoHY39E0wgdOL TBIMISFIOIL.
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Machine learning in Medical Diagnostics as a Task for Classification of Complex Objects
David Khachidze, Papuna Qarchava

Summary

The paper discusses the capabilities and application of one of the machine learning approaches -
deep neural networks, in tasks for classification of complex objects. The paper describes features of deep
neural networks and analysis sigmoidal and logarithmic loss functions which are most commaonly used for
classification tasks. By means of these functions, a model is defined, which describes the
microcalorimetric data used for medical diagnostics in the form of descriptive data of a complex object. A
description of the software implementation of the model is presented, which allows to read and process
the data and predict the diagnosis based on the obtained results to support the doctor's decision.

JAuartsoctuke Kak 3ajaqa Kjiaccu(puKauMu CJI0KHbIX 00 beKTOB

Pesrome
Jlasuo Xauuose, Ilanyna Kapuasa

B crarbe paccMaTpuBarOTCd BO3MOKXHOCTU W HNPHUMCHEHHUE OJHOr0 M3 MOAXOAOB MAIIMHHOI'O
0o0yueHHsI - TTIyOOKHX HEHPOHHBIX CETEH, B 3aJadyax KiIacCU(DUKAIUH CIOXKHBIX 00BEKTOB. B crarhe
OIUCHIBAIOTCS OCOOCHHOCTH TJIyOOKMX HEWPOHHBIX CeTeil W aHaJIM3UPYIOTCS CUTMOUJAAIbHBIE W
norapudmmgeckue GyHKINH NOTEpb, KOTOPHIE Yallle BCero NCIOIB3YIOTCS Ui 3a1ad knaccupukanun. C
HOMOIIBIO 3TUX (YHKLIUH ONpemeNnseTcss MOJeib, OIMMCHIBAIOMIAS MHUKPOKAIOPUMETPHYECKUE ITaHHEIE,
UCIIOJIb3YEeMbIe UI MEIHMIMHCKOH THAarHOCTUKH, B BUJE OIMCATENBHBIX NaHHBIX CIOXXHOTO OOBEKTA.
[pencraBiieHo omMCaHHE NPOrPaMMHOI peanu3alidd MOJENH, KOTOpas MO3BOJNSCT CYUTHIBATh M
oOpabaTbIBaTh JaHHbIE W Ha OCHOBAaHMHU IIOJYYEHHBIX pPE3yJbTaTOB IPOTHO3MPOBATH JHArHo3 JUIs
MOJJIEPKKH PEIICHHUS Bpaya.
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69H0dy

3obobogds 0830000  ©553500g0gO0L  OABMLEGHOMYdOL  sTm3sbs  LbsdgoiEobm
©053bmbBH03MM0 FBsMIEFFIM0 Lol dob sggdol JoBbom. bsdgoEobm osgEbmliGomgdols
363980 990degds 0YMl M5dYb0dg 9Bo35. 0RBMLE0MIdOL Lafgol 9Es3BY 565969BOL s
10BN 2o0m33e930L  Loxgdzgby BmME09EYds 3003950 ORBMLEH0MGdS.
0909250 30909 Mdm M3 b0dg [obsbfo® wWooabmBL Jglsdsdobo Fgxnslgdom, MMIgEos
3bsL0sMYOL ORBMDBOL Lo®IMBMMBDL. Lyd)OEObM OsABMLEH03MMO FbsMTF Mo LoliEgdol
30039050 ©O05BMBE0MIdOL  3mIZMbgbEHOL  F90mdaggdolsl  3mEbol  Femdmboagbow
390099693 mos  J0BgbH-ggamdMmozo  bgdsbGozmeo  Jugwo,  bmwm  30MH3ge©O
©052BmbEBH0MgBOL  3MmiEgbol  ImEgEoMmgdobmzol - JoHgb-0ggamd®ogo  sbsgrobo
19dobGH03MM0 Jugwol Logmdlzgwby. LsdgOE0bMm OsRBMLE3MOO TboMsdFgMo LolEgds
©59b3oMmxds 9J0dgdl 0305000 5350JdJdOL LFME S MM OsRBMLEHOMYdSTO.

bo3396dm Lo@yzgodo:

1539E0EbM OsRBMLEBHOIMMO TBsMITFIOO LoLiEds, Lgdsb@ozmemo Jugwo, Jobgb-
3909203030 565¢00D0, 08305070 593500YdJdO

&9mdobo  ,,00300000 99350 YOS*  godmoygbgds oLgmMo  BMBMEWMYOMMO  gHDGYOL
50bsb0dbs3500, MHMIol LobJocg 3m3Mws30sdo 0.05 %-U 56 50gds@gds, 0MIEs 03305000
©55350090900L  M0Ebgzo  7-8 smobl  oefg3L. SLgmo  FMZsMoEbmgbgdol  qodm  9dodgdol
A3 qLMds 3500 390250 9M 03bMdL. 5Tol  FoMs, 08305000 535©JOJO0  Lb3oOLbIS
15890E0bM IMYOL LEBPZOBYs, MOG ITSEHIOOD SOMGBL Fo0d OYBMLEHMGISL. LMo
05bmBol Esldsl Ggodgds OO MM EILFOMEIL - FbmBom 3ModE030L Mobsbdo, 8
36mEgbl bydmsme 3-4 fgaro LBFoMEYds. 03039 BOJBHMOIO00 Fob30MOMBYINIE0s 03305000
055390090900Lm30L 9839dEHM@O 33O ™dOL FgHhgzol d3OIMmdergds [1].

00305000  55350090900bm3z0L  dgddbow  ooabmbGogMem  TbsMmsdFgH  LbobEgdsdo
937899 oMado 0dbgds ob 3mEbs s A5TM(3EOWYds, MMIJWOE ROMZOW0s dLodsdol
bgzgO@do. LobGHYds ogbTaMgds sdHYgd s bogegds® FodmEowr 9dodgdl LHm® s MM
©053bmbEHOMYdsT0.

DMYoo©, 1sdgEoEobm  osabmbGHoMmgdol  3Mmaglo  dgodewrgds  soyml 8999y
9393905

I 93930 - 3063950 ORBMLEHOMADdS. gb 9gEo30 FmoEegl s658bgHBol TgMmMm3zgdals, sbv
353096¢)0L  godmzombgsl, v s shmbgdl, Mo Lod3GHMIGI0 s©0gbodbgds. sbg39, 99 9BHI3bY
bmO309w©gds  353096G0L  BoBOZIWMEOO  250Mm33eg30. BODOZSWNME  959Mm33¢g35d0
03990bbdgds 353096GH0L dgsm 359m33w93s, MHMIGEoE d00mgds MAbMBdSMS MMYS6MgdOL
09939Mmd0m. OMymO3 Lod3dGMIgd0, SBg3g B0BOIIMMHO Fodm3zeg30L MoMMYMo FgEIa0
§om8moygbl 353096EH0L FMTsMgmdol s 50dsb-m30Lgdsl. BLEHs© o0 Tmbozgdgdol

Lo3vydzgmbHg be®309wEIds 306039050 OABMBEOMGOOL 3GM(39L0. FIOIROWP FVJOIMIXMD
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L589©03E0bM OsRBMLEH0IMEMO TbsMsdF M0 LobEIol 9085390 0305000 E535¢0JOJOOL ...

659m@9b0dg 9.§. FobobFo® ©0oabmbBL glsdsdobo s5¢dsMMBOM - v M5B LogsMmsMEOMS,
3 353096¢0b dAMAsMYMdS 258Mmfi39090s TsdTOBO 93500JO0.

II 930 - 0bbGHOWIIDEHIWMEO-WBMOMIGHMMHOMO 3393900l ©sgad3s. 98 9BS3bg
§0obsbfoMo ©0sabmbgdBY IYMHPBMBOM MbEs I0RJABMUL, ) G5 0bLEHMWIGEEHIWMMO 36/
@OOMMOGMOHOME0 453M33093900 bs BodoMgl. 53 godm3zeg39d0l 99w9ag00 boFoMms
§0bsbFoM0 ooabmbadOL, MMM LFMGSE 30, 85070 SEBMNMBIOOL EILIBNMLEHIOWS.

IIT 93530 - oxIMIDbE305MMO O0sBMLEMIDdS. ORBIMYIEE0HO OsRBMLEHOMIdOL
36mEgbol 99090, 9bs3bgHBol s 0BLEMMIGDEBIMM-WIBMEOIGMOOWO  33e93900L
Lo3wydzgenbg bgds sBMLEJOME [obobffot ©osxbmbdL FmMol y4zq9wsBy bogsMomom
(439 oBY Bo@o0o 5¢dsNMdOL 8Jmbg) 0sbMBOL sMBg3zs. BMLEI® b 5TMMBIMO OYBMBO
o605 gbl  Lodmermm  E0sRbMDBL.  TGLodsTOLO  SEBHIMBS  SbolismMgdL  Fogdyo
23905%939¢0gd0L Bo®FINDbMMdL, LEbEMMdLL.

dgm6g s dgbsdg  9gBO30  PoM339fows  99MgME0s, ol TgoEogl  s3Mgm3g
09m35¢gmMgmdol 890gaqdL s Bsd3MMbswm Mbolidogdgdols §i39dGwOM™MdSL.

053bMLGHO0MIOOL 300390  9BHO30L  FoblobmMmE0gEadws  TboMsdF Mo  LoliEgdol
3Mbol 3%y Mbs 990393l 030500 S9350JOJOOL  FMMTSOHGdI  sHIHOEMBIL
doM0M>O bOEORBMBEBHOIM 3M0EJMOTJOOL s 35000 LaEosbmMLE03M fmbgdol domomgdoom.
Lob@gdol 8gdmdagzgdol 58 9@e3Dg 3eobogm@mo dmbsggdgdols s 3MEboL 3md30wEHIOIEo
fom3mpabol  3OHMdwgds  FoMOmodzgds. o Wbs  2om35wolfobgdmer  0dbsl 0By b-
390093M3M030 3530060900 ©55350)dJdLS s LBOAZGHMIGIL TFMEOL, Fo00 5M5TJ>BGOMMBS
©0536mbEGH03MNOO 3505HY39GH0WGIJOIOL 56535GJRMOHOMXIMDS.

9390w Loddsmdo 3MEboL FoMdmboagbo dsdmygbadwmmos Jobgb-dggamd®3z030
19356GH03MM0 Jugo, bomwmm 3063950 0sRbMLEHOMIBOL 3MMmiEglol dmgmotgdol;mgzols -
90DgH-0909MdM030 5BseoBo LYdabEozm®mo Jugwol bogmdzguwby.

055350090900 oMM gboLoll Jobgb-dggamd®ogz0 bgdsbEozmmo Jugerol dgdggmdoom
(B9b.1) S §396mgdo Fomdmoygbgb Lod3EHMAgdL, D {3gMm™Mgdo - ©9350gdJOL, bmerm M3ISWGdO -
065335300 G0FoOMYdIL  ,dglederm  99gR0“. oMM 3ol dogfgdgds K; fmbomo
3M9980309630. Kj 309830309630 sLobsgl La®fdmbmmdol bamolbl 0dols, Mmd Si Lodd@mdo Dj
0553900g00L 899309, 96v) vy 5350FYmglL 50gbodbgds Sit Lod3EHMIo, MdEgbs@ LsGFIMbMS,
™3 b 993L Dj ©53500905. sLgmo 1gdsbEHozmdo Jugmols 3md3omEHEo Fomdmoyqbobmgol
bgaboyg®aros 803560090500 FoGMoEob 4o8myggbgds (bsb. 2) [2, 3].

51 52 53 54 S D1 D2 Dn

S1 | Kun | Kiz Kin

K11 Kmn S, K21 K22 Kan

Dl DZ Dn Sm Kml KmZ Kmn
Bob. 1 Bsb. 2

fmbom 3m93303096370L Fgodwgds 0dwgmEgl 9Jodo mogobo 3MmEbOL, 98mEEoEgdol
5 0b&moool Logdzguby. sbs fmbomo 3mgn03096GHd0 Fgodwgds dogowmm LobEgdol
300b{o3eq00L aB0oo Lobfogem sdmbazMgaol asdmygbgdoo [2,4].
abgo Jugerdo s13360L  AsTMbsGsbo 30ygbgdm obyB-09gamdMmog sbswrobl (3],
(0903 990900 2 9Bo30Lysb (bob. 3):
I. hipoTezis wamoyeneba: DP303mmgbgdol dgislgds A 353096¢0L 898mbgggsdo, 96 0d
1033 MIGOOL bgMAdzgE by, MMBWIdOE A 353095GHL 50gb0TbYds:

WD]. = NA

> K;j

NDj s;eanp;
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0505 dogdgenodg, go@sdsh gomogs, 35000 M5dogaLbzo, bmMs x90sdmgs, ododmo Msdogglzo

35dHM0M035, DP303mmgBol Jgnoligds  A90Mmom3mgds MHMAMME  yzgms 08 Mool
3098303096G0L  BsdMomm 5600 IYBH03MWo,  MMIgEos  gsdmol  DP{3gMmMm©sb o
009956 gds 08 Si Ld3EHMIYOOL3IGD, MM gdoE 50gbodbgds A 5350IYma.
M©oEgbo F9x3sLgdol dgmby DiPF3gmmgdo Fomdmowagbgb Fobsbfst ©oogbmbgdl, bmem
39Lsds8obo Wp, 8gnsligdgdo 58 ©0sabmBgdol ba®farbmmdsb, babommdsb.

I1. hipoTezis Semowmeba: D;P §obslfatro osgbmBol Bobgzgom sbaewo Lod3Emdgdol dmdogds
- 9699 5096086905 v 9 A 3530963L DP ©553500900L Lbbgs Lod3EGHmAgdo, GmIwgdos
05650009 35L 56 IMLEbLYEGdOS s G989 b0 Bmbs3gdgdol bagyydzgebg D fzgdmgdol
b0 99x351909g00L QoTMMZWs. BogdBHMBM035, 53 9BS3bg bogds Foboliffs®o ©oopbmBgdol
LoOHINBMMOOL HMLEHIDS. 5TOL oMo, 0¢) sbaewo Fgz3sL9dqd0L Loggmdzgwbyg GgMbgmeo
obobfoo  ©0sgbmbgdol b53Mgd0 ©ogdmbgs fobs 9@s3By FgOBIMwo  ©OsRBMBYdOL

I 9930 ITg¢es30

Bob. 3. 309 B-99009MdM030 5bsoBol 9Ee3900.
653690, Ho9mygbgdvyeo 303mmgBs Bs0mM3wgds ILEHMMYOIMESO.

Ls3goE0bm  0sEbMLEB03MMO  boMEdFgMo  LoLEgIol  3MmI3mbBI6GHO, MM®IgEos
3963mm3b0mos  30M39weo  ©osEbMLEBHOMYBOLMZOL,  FobbmOEogwgdos  dobgb-
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Development of a medical diagnostic decision support system for solving the problem of
diagnosing rare diseases

Maia Mikeladze, Vadim Radzievski, Nora Jaliabova, Dimitri Radzievski, Karaman Pagava

Summary

The problem of diagnosing rare diseases is considered in order to create a medical diagnostic
decision support system. A process of medical diagnostics consists of several stages. At the initial stage,
primary diagnosis is made on the basis of anamnesis and physical examination. As a result, we obtain
several preliminary diagnoses with appropriate assessment of the diagnosis confidence. When developing
a primary diagnostic component of the medical diagnostic decision support system, a cause-and-effect
semantic network is used to represent knowledge, and a cause-and-effect analysis based on a semantic
network is used to model the process of primary diagnostics. Medical diagnostic decision support system
will help doctors to make correct and timely diagnoses of rare diseases.

Pa3paGorka MeIMUMHCKONH TMATHOCTUYECKOI CHCTeMbI MOIEPKKUA MPUHATHS PeleHn i
JUIS pelleHusi 3a1a4M JUATHOCTUKHU PeIKuX 0oJie3Heit

Maiis Muxenaose, Baoum Paosuesckuii, Hopa [xcansbosa, /[mumpuii Paozuescxuti,
Kapaman Ilacasa

Pesrome

PaccmatpuBaeTcs 3a/1aua JMarHOCTUPOBAHUS pelKuX OOJIe3HEH ¢ LEeNbo CO3JaHusl MEITUIIMHCKOM
IUATHOCTUYECKOM  CHUCTEMBI  HOJACPKKH  TIpuHATHA  pemeHuil.  [Ipomecc  MeaMIIMHCKOTO
JUAarHOCTHPOBAHUS COCTOUT M3 HECKOJBKHX 3TanoB. Ha HadaiabHOM 3Tame OCYILIECTBISAETCS MEPBUYHOE
JMarHOCTUPOBAaHHE HB OCHOBE aHaMHe3a W (U3HMKaJIbHOrO oOcienoBaHHs. B pesynbrare mnoiyuyaem
HECKOJIBKO TIPEJIBAPUTEIIBHBIX THarHO30B C COOTBETCTBYIOIIEH OLIEHKOM JOCTOBEPHOCTH Auarxosa. [Ipu
pa3paboTKe KOMIIOHEHTa IEPBUYHOTO IMarHOCTHPOBAHMS MEAWIMHCKON JMarHOCTHYECKOH CHCTEMBI
MOJAEPKKY NPUHATHUS PELICHUN Ui NpPEeACTaBIEHUS 3HAHUI HCHONB3YeTCsl MPUYMHHO-CIENCTBEHHAs
ceMaHTHYecKas CceTb, a I MOJEIMPOBAHUSA IpoLecca MNEPBUYHON JUATHOCTHKH HCIOIb3YETCs
TIPUYNHHO-CJICICTBCHHBI aHAIN3 HA OCHOBE CEMAHTHYCCKOH CceTH. MemuIMHCKas IHarHOCTHYeCKas
CHUCTEeMa TIOJ/ICP’KKU MIPUHATHS PEIICHIH MOMOKET BpadaM B MPABHILHON M CBOSBPEMEHHO ITOCTAHOBKE
JMarHO3a PeAKUX O0JIe3HEH.
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Case-Effect Network of Knowledge Presentation to Solve Medical Diagnostic Tasks
Vadim Radzievski, Maia Mikeladze, llia Okonian, Dimitri Radzievski

Summary

The issue of developing an intelligent system of knowledge-based medical diagnosis is being
considered. The task is solved on the example of the primary headache disease class. A characteristic
feature of the disease is that its diagnosis is based only on the complaints of the patient. The complaints
are presented in natural language and have a vague qualitative character. All this does not allow the use of
strict mathematical methods. One way to solve this problem is to develop an intelligent system based on
knowledge. To represent the knowledge of the subject area, it is proposed to use cause-and-effect
semantic networks.

HpH'll/lHHO-CJIe}ICTBeHHLIe CETH NpeacTaBJICHUSA 3HAHUH AJIS pelICHUud 3a1a4
MeIUIMHCKON TUATHOCTHKH

Baoum Paosuescruii, Maiiss Muxenaose, Hnvs Oxonsn, [Imumputi Pad3uesckutl

Pe3iome

PaccmatpuBaercst 3aga4a pa3paOOTKU HHTEIUICKTYAJILHOW CHCTEMBbl MEIMIIMHCKOM JHAarHOCTUKH,
OCHOBAaHHOM Ha 3HaHMAX. 3ajaya pellaerca Ha IpuMepe Oose3Hel Kilacca MepBUYHBIX [OJIOBHBIX OONEH.
XapakTepHOl 0COOEHHOCTBIO 3a00J€BaHUM 3TOro Kiacca SBIAETCS TO, 4YTO €ro JAUArHOCTHKA
OCHOBBIBAETCS TOJBKO Ha kajobax 001bHOro. JKanoOs! 60JIbHOrO IpeCTaBIeHbl HA €CTECTBEHHOM S3BIKE
M HOCAT pPacIIbIBYATBIM KadeCTBEHHBIM XapakTep. Bce 5TO He MO3BONIAET MCHONB30BATH IPU PEHICHUH
3a7aud CTporue Marematudeckue Meroibl. OIMH U3 CIOCOO0OB pEIleHUs IOCTaBICHHOW 3agauu —
pa3paboTKa MHTe/JIEKTYaJbHOHM CHCTeMbl, OCHOBAHHOI HAa 3HAHUAX. JIJA IpeACTaBlIeHUA 3HAHHUI
IIpeAMETHOM 06JIaCTH IIpe/iIaraeTcs UCIIOIb30BaTh IPUINHHO-CIIe[CTBEHHbIe CeMaHTUIECKHE CETH.
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The Evolution of Medical Diagnostic Systems and Knowledge-Based Intelligent Diagnostic
Systems

Vadim Radzievski, Maia Mikeladze, Dimitri Radzievski, Ilia Okonian

Resume

The work reviews and analyzes the main works of medical diagnostics. Various methods of
solving diagnostic tasks are discussed. A review of these methods has shown that the most effective way
to solve them is to create and use an intelligent system based on the knowledge of the relevant subject
area. Thus, on the one hand, we have the advantage of computer performance (speed, memory), on the
other hand, the knowledge and experience of subject area specialists. The combination of these factors
can significantly improve the effectiveness of solving diagnostic problems.

BBOJ'IIOIIHH MEAUIMUHCKUX TUATHOCTUYIECCKUX CUCTEM U MHTECVIEKTYAJbHbIC
AUATHOCTHYECKHE CUCTEMbI, OCHOBAHHbIC HA 3HAHUAX

Baoum Paoszuesckuii, Matiiss Muxeosze, Imumpuii Paosuescxuil, Unvs Oxonsan

Pe3iome

B pabote paccMOTpeHBI M NMPOaHAIU3UPOBAHBI OCHOBHBIE PaOOTHI MEIUIIMHCKOW IMArHOCTHKH.
OO6cyXaaroTcs pa3TUdHbIe METOMABI PEIICHHUS AMAarHOCTHYEeCKHX 3aaad. O030p 3THX METOJO0B MOKasal,
yTo Hambomee S(P(GEKTUBHBIM CIIOCOOOM UX pEIICHUS SBISIETCS CO3JaHWE U HCIIOJIB30BAHUE
WHTEIUIEKTYalIbHONH CHCTEMBI, OCHOBAHHOW Ha 3HAHHAX COOTBETCTBYIOIIEH MpeaMeTHOH obmactu. Takum
00pa3oM, C OJJHOH CTOPOHBI, MBI IMEEM ITPEUMYILECTBO B IIPON3BOIUTEIEHOCTH KOMITBIOTEpa (CKOPOCTbD,
MaMsTh), C APYTOil CTOPOHBI, 3HAHUS U OTBIT CIIELHAINCTOB MpeaMeTHOH obsacTu. COBOKYITHOCTh 3THX
(haKTOpOB MO3BOJISIET 3HAYUTEIILHO ITOBBICHTH d(P(PEKTUBHOCTD PEIICHNS THarHOCTUIECKHX 3a/ad.
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090003306590,  d0oMmEw™a05d0,  GHMJLo3MEMY0sd0,  gbGHMIMEWMAOLS @O SYMIMYE
©oL303¢0bgddo  Yzgmsbg NBOHM  bIoMs  4odMm0ygbgds  doMEIMPOWMGmO  §539dE0sbMdOL
230BLsBO3OOL Mmmbo BmEMIMWs: gdmEOL (Abbott), 396gOLMB-GowEmbol (Henderson-Tilton),
3b650gM-mMgwol  (Schneider-Orelli) o  Lsb-dg3sol  (Sun-Shepard).  ym3zgwrEOWH
Lo89MOMbgm 365JEH03590 353690¢gd0L 3M3MMWsE30gdol 0bEJM0Mmgdwo JsMmzolmgol (IPM)
Mo@Mgbo  8603369mgsb0s  WsdMMoGMOMOomo s  Loggwg  GHYLGOMJdoL  Fggagdol
39300l 9gg3sLgds. FoMdmagbowo 33wg3s 93m369ds gdMEOL JeobogMmHo BMEIMEOl
9m0x8030M900L bobgzslbgs 39MGLOJAL s oo AsdmYgbadsl LobgMyomwo obbyd@ogowmeo
3003065309001 dOMEWMY0YHO 9B39JGH0BMBdOL s LobyMYOWWMBOL boMOlboL goblsbwzmol
LOBMLEHOL s LEBEMMBOL SlT>MEIYGIS.

153356dm Lo@yzgdo: dBoMmE Moo 9x8gdEHNIMHMdS, LobyMmyowmwmdol bsmolbo, gdmEol
GO, IMEOR0E0MJOS, 990092900L LobmMds s LOBMLEY.

OMamM3 36Mmdow0s, 39000306530, doMmEwma0580, GHMJLOZMEMY05d0, JoEHMIMEMAOLS
Q5 9O obEo3eobgddo yzgusby MBO™m  bldoMo  godmoygbgds  domErmaovMo
99%39JGH056MBOL  gobloBEZMOL mmbo FmEOIMms: gdmEoL (Abbott), 39bgMLME-GowEHMboL
(Henderson-Tilton), 8650096-0m6geol (Schneider-Orelli) o Lob-8935M0l (Sun-Shepard). dsoo
2080myg9b69d0L  JoBsbghimbomds  (obowgo  bGowo 1)  g9bolobwzMgds dgdgyo Mo
RodBHMO0m:  GHgbGoMgdol  30MHMdJO0m  (3M3MESE00lL  gOHMY3MH™3gbgds s dobo  LMsgo
3ogds 96 99sMgd0m0  BEBNOWOHMB) s 0bEO3ZS300L MdOYIG0m (EIbmEowo mv)
3MbOEO© 39MRgbowro LodoBby Mmd0gdBHYd0). 0doL Fom3z5¢obT0bgdOm, M ymzgEELow©
Ls3gmObgm 36ogdBH03s80 3o3690¢gdol 3t3vges30900L 0bEJRM0MmYdMEo FsMmzobmzgol (IPM)
mMomgbo  8608369wmgsb0s  WsdMGoGMOMmOoMo s Lsggmg  GHYLbGHoMgdoL  89gaqd0L
3OgEo300L 99301900, 3B 0dbs JdMEOL BmEmIMWs MHMIgEog B3 gdMog 4s9moygbgds
dbMWME OdMOSGHMOOMO 3309300 EOML, s dmbEs Jolo IMPOR0E0MGdS Lo3MBEGHMME™
X3M5800 3960060030 1033OW0sBMBOL  YolvmzowolHobgdws s  Lsggarg  30MH™dIdT0

2990boggbgdEs.

bgerdobsfigomdo 305903503560 9OMNY356MHM3560
9mbs3999d0 335305 337IA0SE0S
3MEbws© sMbBgbowo 396@gMLbmb-GHowEHMbol 90MmGHOL GO
935993ws69d0 RBO0OIMES
©obMEowo gabgddmwsmgdo L56-0935(0L BnMHIMs 36500096-mOgeols
(L033OWOHMBY) RIS

3b6oo 1. 30mEmaoM®H0o 989dG06MO0L AoBLIBNIMOL Mm3E0Tow Mo

3O IME0ol 5HBY30L BSJBHMOGdO

HMAMM3 36Mmd00s, BdMEHOL FMOIME0L 3¢ologM ROl 5d3l B9dgyo Lobg [1]:
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BE (%) = (1 - Nt /NCa) x 100, (1)

Loosg BE (%) 9ol dom@maon®mo 9i39d@dmds, Nr - gogbsao Ls@dgbdg mdogdol
5m©Ybmds, Mco - 10330OE056Mds LEIMBEBHOMW™M ¥amxdo, Naa - mEbowo Mdod@EHgdoL
LodmEMmm Mo bmds LogmbEHMHME® xamxdo, (BhgMgdol Lsfyolo Gomgbmds Lodgbdg s
Lo3MbBGHOMHMEWM ¥aMx390do 9OHMNDB0MO Mbs 0gmb). MHMAMME 3bgEszm, b BMEOIMWs Lodgbdg
®3099GHgool  100-0s60  1O33EOEBMBOL  30MMdYdTO  LEgBOME 9O 0M35¢oL{obgdL
Lo3mbGHOHMm  ¥amndo 1L033EOM0sbMBL, brmwm Ls@gbdg ©s Ls3mbEGHOmMEM  xaMxol
0099BHgool  Jowowo  (dgbsdsdols, 80-90%-by s 10 -15%-Bg 99&Ho) Lo3OW0sbmMdOL
30600md9dd0 0deg35 OE (3EMIOWYdL, MHMIJEoE MJswGH 30OHMdJdTo dgodwrgds ogml 20-
30%-%g d9&0. ym39w03g BgdmmJdmeol asm3zseolfjobgdom, 0blgd@GoEomo 36935MoEHgdol
0MEMROMOHO  9BIJAHMOMOOL  2oblobE3zMolL  LOBHYLEHOL s LIbEMMBOL  SlToLEIdES©
LoFoMOMS GOMEHOL BMOHIMEOoL Jgmeg 9300 0lgmo sT5EJBOMO (33WsEOL dgEebs, HMIgwos
290035¢0b{obgdL  Lo3MBEGHOMWM ¥aMxdo 1033wOEsEMdL, Lodgudg xdMndo 100%-0sbo
103300E056MBOL 30HMBYdT0. 5Tol MYoe0DBYds 439w sDY MBOHM FoMGH035© bMOEF0JIYDdS
399930 356E030 ImE0B03s300L yBom:

BE (%) = [1 —(Nt+ Mco)/Nob] x 100, @)

Losg BE (%) 6oL domemyom®mo 9i39J@wmmds, Nt - gmgboco boggbdg 9596mgd0L
5m©gbmds, Mco - bL03300obMds LogmbEMmwm xamxdo, Na - gmgbsero  3fgMgdol
LodMEIMM MomEYbmds LE3MBEHOMEW™ ¥yma3do, Nev - gemibowo 3fgMgdol Lsfyobo Mom@bmds
Lo3MbEHOMEM X ymn3do (3boos, GMA 53 9gdmbggzsdoa 3hamgdol Lofgobo Mom@gbmds Lodgldg
5 BO3MBEBHMMEM ¥ A5390d0 gOHPBs0MO MBS 0ymb).

OymO3 Hobo, 06539MMm39 9BHe3DY spMgboo 0bgzsbommo dFgMgdol Fobsswdwgy
30053 gbo©  398m0Yygbgds LobgHaomwo BgooBHOMMo 3MI3MbgbEHJdOL 3MmId0bs30gd0 S,
50009bs, oo 86083690mds 96039ds 3mI3MbYBEHIOOL LobgMgool bsmolbol bl o
05050 Lobmmdom  gobloBegMsl  [2].  Lsmgobm  Logmgzguomsm@ oMol Jomgdwyeo
LobgMPOMWMBOL JobLOBOZMS 9.§. 30-GMJLo3MOMdOL BogEHmMol (Co-toxicity factor - CTF)
09939md00m [3], H©MIgeog 2963oMEHGOOL MobobTs GHmeros:

CTF (M) = 100 (MM - ME) / ME, 3)

oo MM 6ol 3mIdobomgdmwo 0blgdEHogool dogh godGomMow  Asdmfzgmero
1033OE0bmds,  bemwm ME - dmbsermEbywo  1033owosbmds, 9B 3eem3gyero
3003mbgbGgdom, B39bL dgdmbggzsdo doMomso 3md3mbgb@oom (os@mIo@om) s sdbdsty
3MI3mbgbBHoo  (Lbgs  3m33mbgbBHadol  boMg3z0)  Bow-3owgg  39dmf3gro  BosJBHowmO
103300E056MBOL X500, Toa®od o3  FgMESLSE  SbobOLMPOL  LogzmbEGHmmm  xawmxdo
103300E056MIOL LHMOO 25m35¢00f0bgdol LoMmemg, AsbLE3WMGId0m boggwry 306MMdYddo
AIBGHOMIOOLLL.  MBOHM  FoMGIMEs© 8030860900  30-GMJLO3MOMBOL  gobloBEOZMS Mo
10330P05BbMBOL,  M599  gOMGHOL  IMPOGOEOMHGIMYWO  FGMOTINOM  FTMMILOWO
00Ma099M0 95399GIOMdOL Jobgz0m, 5649 BZMGOIMwom:

CTF (BE, %) = 100 (BEM - BEE) / BEE , 4)

Uocoog BEM s BEE s60b 9gbsdsdolo @GglGo®gdol Lodmamm g@edol olbsltvgals
296L5BOZOHME0 BogEHO0MMO s FMLOMPBIEXO BOMEIMYOOO JBIJEHWIOMDIOO.
00253500  JoaMdo  Lodwogdsl  oggzs dmbgl  0bLgdGHogoMo  3MmTdObBs0gdOL

B0MEMA0MO0  9B39JGH0BMBOL s 3MI3MBgBEHJOOL  LobgMYOEMBOL  goblabEg®s  3MTdO-
Bo309d0L 6gdolidogh MomEqbmdol d90mbggzsdo 9090 MmOl d5dmygbgdoo:

BE (%) = [1 - (N1 + k x N2 )/N3] x 100 (%) (5)
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s0Bo 30654539, bobm mdodg, Bgo60s dmsBody, 93530 30g0bgodzowo

boog BE (%) dmEgdnero oblgd@osomol domemyom®mo 9539d@mmdss, N1 oblgd@ogooom
50053900 6533900900L  I30Bo6ggdbg  MEbws© dosMBgbowo Lodgldy MmdogdEHIdOL
50m@gbmdss, N2 95gMHgdol Lodwgowm MomEgbmdol dgdEomgdss Logmb@mmem 6533000y,
begme N3 940000836000 bodgldg md093@9gdolb Lodosem Mom@gbmdss Logmb@EHmmam Bs3zzgmol
9396569909, k 560L 1-056 doobermgdymo 9d306H0wMwo 3m983030906E0, MMIGEoE ©sdm3o-
909905 3mEbws© 39sMBgbowo Lo@gbdg ™md09YIBHPOOL oMzl LoHMLEHIBY. Tgdmms-
35999990 3mOHIMgdol 3oMAoL0sBMdS Fgmfds 5 3mddoboMgdwemo 0blgd@EoEowol sBomem
3oMMLsbsl  fobosmdgy  989JEHWOMdOL  BHaLBHOMYBom  LoJeMmzgermb  Ggdbozmmo
160390L0GHIBHOL WdMMGMM05d0 ©s LodobEol ysbsdo Lgbszol dMbogodswrodgGol Lemygu
909630, Loz gm  LodoMmMzgEmbmgzol  sdsbolosmgdgE LwRGMmM303w  9hgM-egdosbo
605052900L  3¢0035@M-H05sRMIM0Z BMbsT0, Losg 900b0d6gdMPS sDBOMMHO FoMMLobosmo
0639LGSE00L Bowowo ®bY. 18-rosbo Luggwg 3s9mEOL 9909900 Im3gdMeros babsbgdby
1 s 2. G™amO3 3b9s3m, bymogg GHgbBHoMgdmo 0blgd@oEoo bslosm@gds dowosb
95050 96 B0 doMWMY0MMHO 9B9IGMOMI0m 300390 9 EOL AoBTsgmmdsTo. Lsgzgwg
2390m3ol  99-11-sb  99-18 ol  Bsmzeom  0blgdEoEowgdo  bolosmEgds  Tswowo,
LodMoEMmBy  Foowo s  LYdWOwm  989dGH0BMdom. bmmogg  Tomgobol  Imddggdol
boba™mdr03mds Mbs bsliosmEL, HMYMOE dse0sb Bowseo 56 omawo.

BE (%)

15399 30mEEOL ©EYIdO
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BoboBo 1. Loggerg 399m3009000 GLEOMIOIMEO 3MTI0bsE30JdOL BOMEMYOWHO JBIJBHWIOMDY),
m9qdo 1-9

80
70
&0
50
a0 -
30
20

o 1 2 3 4 5 6 7

Bobsbo 1. boggug 3odm30098000 FGJuEBH0MYOWo 308006530900l dOMEMYOMMO JBIJEHNIOMDS),
Mqqdo 12-18

BoBOM90mo GgbBHomgdol gMm-gMmo dmagzsmo 990ga0 dymdmgmdl 0dsdo, Gma
WdMOGHMOOM S 1539wy 30MHMBJOT0 BoGIMYOMEo FgrIagd0L IMHMNOYHMIMOIWS(300
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050500, M3 993Y39wgdL IMEOR0EOMIOME0 BMMmTNdOL godmygbgdols dobsbdgfim-
Bomdsby.

Modified formulas for calculation of the biological effectiveness and synergy of
components of insecticidal combinations and an example of their application

A.Chirakadze, N. Lomidze, Z. Buachidze, A.Gigineishvili
Summary

In medicine, biology, toxicology, entomology and agricultural disciplines, four formulae for
determining biological effectiveness are most often used: Abbott (Abbott), Henderson-Tilton (Henderson-
Tilton), Schneider-Orelli (Schneider-Orelli) and San Shepard)formula. For integrated pest population
management (IPM) in everyday agricultural practice, it is extremely important to evaluate the correlation
between the results of laboratory and field tests. The present study discusses various modifications of the
classic Abbott formula and their use to improve the accuracy and reliability of determining the biological
effectiveness and degree of synergy of insecticide combinations

MoaudpunupoBannbie (popMyJibl pacuera 0H0JIOrHYecKoil 3PpPpeKTHBHOCTH U
CHHEPru3Ma KOMIOHEHTOB MHCEKTHLMIHBIX NPenapaToB WU APYIHX CPEACTB
BO3/IeiiCTBHS U MPUMep UX NPUMeHEeHHS

A. Yupaxaosze, H. Jlomuose, 3. byauuose, A. I ueuneuwsunu
Pe3iome

B MenmuumHe, OMONOrHH, TOKCHKOJIOTHH, SHTOMOJIOTHH M CEJIbCKOXO3SHCTBEHHBIX AUCLUIUINHAX
Yare BCero MCIONB3YIOT YeThIpe (POpMyITBI [T onpeAeNeHrsT OHoIorndeckoit aGppexkTuBHOCTH: D000TTA
(Abbott), Xemmepcona-Tunrona (Henderson-Tilton),[llxaiinepa-Opemm (Schneider-Orelli) u  Can-
[enapma). s KoOMIUIEKCHOTO yTIpaBieHus momysnusimu Bpeanteneit (IPM) B moBcegHeBHOM paKkTHKE
CEJIbCKOTO X035HCTBA YPE3BBIUAHO BaXKHO OLEHUTH KOPPEIIALMIO MEXIY pe3yIbTaTaMHy J1a00paTOPHBIX U
MOJICBBIX HCIIBITAaHUM. B NpeACTAaBJIICHHOM HCCJICAOBAHUU pPACCMATPUBAIOTCA PpPa3IMYHbIC BapHaHTHI
MoauHUKAIMKA KiIaccuueckor (GopMysiel D000TTa M MX HCIOJIB30BAHUC JJIS MOBBINICHUS TOYHOCTH U
JIOCTOBEPHOCTH OIIpeieieHusl OMooruueckoil 3((eKTUBHOCTH W CTENEHHW CHHEpru3Ma KOMOWHALM
WHCEKTHIIU/IOB.
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69bomdg

30003M057mM0b 58m 365 oLZMYEMO M3EH0I0BsEo0L gPhm-9Mmo 1Ibodzbgwmgs-
Bolo 50mEobss. gl 53396y ErolbImMdL Fghmbon LG aGmsxdo dobodsgrw®o fmbol
3500 @Gmbob 30300L 30365L. 30003M0575MmMOL s8MEs6s NP Movaros, dolo sdmblibs dg@¢so
0600369 m3z0600  HMAMME  3M5JGHOINWO,  9xMI039 GO0 MZoWbOBOHOLOMS.
659030 gobbomemos 98 53m3560L  5GMbLBOL FoMGHogo ABs, LMo oMbzl
9900m©0, HMIGoE 3MMEmdl BE 50mbsbLBL s JB9JGHWGMI© BMdsmdl dzomg Bmdol
230553980L5m30L.  FgIMMegz5HYOM0s  sbowo  g3MOLEGHOMWO  SEYMOOmT0,  OHMIGEO3
3mdl bl 5dmblbsl d306g BmdoL Mmsxgd0LsM30L s Fosbermgdom  sdmblibsl
990006090000 OO HBMIoL M0x3gd0LsmM30L. FJIMMez35HBIOMWO  SWAMMOMTOL EOHMOMO
LoMOIEg 5OOL 3trEP0bMmToSEIYHO.

153356dm LoEyzgdo:

308030055M60, EOHMOMO BLOOMWY, I3OOBGHOMO SEAMOHOMT0, 3nE0bMB0sSCMEO.

L 00m 3560l sbds s 5MbLBOL Bgdo

30003M007gmMoL  5dm356580 mEgdMw0s  Joawodgdol Los s  Jowrsdgdol  bgdobdoge
0930l dmeob ds6doEgdol JoBmmoEs. dmombmgzggds dmodgdbml yzgus 50 Jogrsddo 3oBo@ob
obgmo 300EY3eIMds, MHMI 3mTo3MmosgmMolL 4obgwowo 8sbdowo ogml dobodswrMo, 59539
©OML oMM Jowoddo ol »bs dmbgzpgl Tbmwmo ghHmbge s dmml  Mbs
©dOHbgl 00 Jowodls, Loosbsg s0fgm FmAbomG™Mds. Lbgs LoGYzgdom GMI 300g3sm,
dmombmggds dgfimbogr LG acms8do 3030m3Mm0 30b0dsgrMo fmbol 3580 EHmbol 303wo.

qb 593965 360d0E0s 30003M055MMOL 53M3560L Lobgeom. 3m80gmos MmOl (Amybow®o
399505350 153536O™m BoMIOL 53963)0) 53mEsbs 9GOl 3MIB0BsGHMOMO M3G0ToDOEo0L gho-
9600 8003500 53m3Esbs Mexgms dMmEIwgdbg. o3 59MEsboL J0bssOLMdMOZ0 LodoMEH0Z0L
dombg3s, dolo 9gx8gdGHMOMo 3osHY39GOL dogds ©oE dogrolbdgzsl dmombmal [1]. 0
59m 3960l BoBbol BWbd300 3olbdmdl dobodswmMo LogMdol 3530w EH™boL (3030l 3m3bsl,
Mmdgeog 9moEogl gMegol §3gmmgdol Lodmsgargl [2]. doBbol Bmbdiosdo dsbdowol bsggwaw
dgLboderms  0aolbdgdmgl  FsOIOMBHOL  AsbLIbBMME0gWdEs©  LosFoMm @O b
©0MJOYgds. 302003005MM0L 5dmEsbs 30930036905 NP-Omvyemo 58m3ebgdol 3ensbl[3].

OgoLsmM3z0L sMLYIMBL 53 5TM360L sTMbLBOL HMaMM3 BMLE: LOHYEO FoIMRI3S,
9BHMgdobs o LsHO3Mgdol gomol4], ©0bsdomemo 3MMyMs0MmYdOL JgmmEOo[5]. s3Mgm39
dosbarmgdomo 9900m@gdo: d900b3g3000 4ooMmBY30L, »obemglio dgBMIOL, g3mE 30960
5@M®M0m3Y00. 093 59dmEIBOL LOMMYOIE s 9GO MBOIE FodmIEobsdy 333900
50 800561007 9d0m JMHAGOIOS.

439woby Loodgm abs 3nF03M007MMHOL 5dMEIBOL 58MbLBOLLL, HMEILss §396HMgdol
LoTMOZgY 56 5HOL OO, U SMOL OO R55MRIZ30L FgNMEPO, HMEILIE J9BObOEIGDS yggas
9L FoMHIOYBHO s G980 53Mm0MBI3s Jomob Lov3gmglicr. OO YoaMBI30L OMOMO
LoMmeng s®ob (n-1)], Losg n-3mox30L [3gMmgdol Momgbmdss. gl 608bsgl ™A, Gmgbog
n=4, bLyFoMOMs 6 F>OHIOMEOL 46boEgs, beagwm n=10-bogol 339 362880 JoHIHMEHOL. n-ob
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93069 5 LFMSEM BTl MIFOMILO BSMZOL 58MEIBbJOOL STMbLEOL ....

DOEIBMD Mo 3505MR73900L MomEabmds LHMoxgs 0BMmEYds, Fgbsdsdols 0BOMEIdS
53mblbolim3zol BoFoMm MM s MbsdgM™3y 3330EIMIOOLMZ0LSE LOMWO AosMBY30L
249909969800 899 gdgeo begds 53mEsbol sdmblibe.

399m300mm 50b0d3bgd0 s A9b3z0bowMmm LEWMWo Yosmbgzol dgmmo 3mb3Mg@ e
052500mBY. 300350, 33990105 3Moxn0 G = (V, E), bosg V o®0ob Joanodgdol bodMegang s E
oMolL dgfmboo H30eqdol LodMsgwrg. ®3sewo e(u, v) s0bodbsgl, GMI u s v §39MHmgdo
0535300090 os. 3sbdoero u s v §3gHmb deaGol oHob w(u, v), MGmIgeos vbos ogmb
365M5MHYMBO0O.

aobgobomm amsgo:
PR 9 B
51112 g 6 13||17
14
10 >
C & - D

3

Bob. 1. gMox30

3909300 YBOHM  3MIGMOEHME0s 30LsMYGOWM® 3bOOwom, MHmIgmwog dggbodsdgds
B3960 3630l I9HBMBEIMBOL FoBHMOEL. BMYSIE 56 SGOL 5930 gdJ0 MMI gb FoBHMOES 0gmb
LodgBHMOEO.

A B C
A 0 17 12 7
B 9 0 14 17
C 5 8 0 10
D 6 13 0

300 1. IgBMIMBOL JoGOO3o.

3bo@0o, 53 3MB3OHgEHWWo gMexzgobmzol LMW A9IMHRYIZ0L 3oL BsfgMs sMBsOM
oML 56 FoMIMYabL. 4 Boydmero (30300 B39 99330005 2o305MHMm FoMTHYEH9dOL
939ws dgL53 M 35M056E0. Mo 33593l 4 Joenodo, MMMy 303w do 35Mbg3m 1-sb 4-0¢0
Boogwoom 35M056@L, 10 Jogsdo O™ a3Jmbogl, ©oa330oMmEgds 10 PoadMwo (30300 o
000Mmg 30300 1-sh 10-0g by dgzoLemom (5649 10-10-x96), gmgzgger bsdox by
35003900, B3 FoMIOMEHDY o0 a3JmbEgl gobdgm®mgdomo §39MHmgdo(Joesdgdo), Moysb

0000MgME Josdl dbmemo gombger dga30dwos 39f30mm. 3m3z0y3s6mom 3mol dglisdenm
356005630 C++ 9bsby:

#include <iostream>

using namespace std;

int main()

{ int towns[4][4] = {
{0,17,12,7},
{9,0,14,173,
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Bomgas sb6sbosdz0wo

{5,8,0,10},
{6,13,3,0}
I3
int mincost = 100000;
int path[5],minpath[5];
for (int il = 0; i1 <4; i1++) {
for (int i2 = 0; i2 <4; i2++) {
for (int i3 = 0; i3 <4; i3++) {
for (int 14 = 0; i4 <4; i4++) {
/1 9630 ©d 03039 39967GHOL dMbobErgds Fglodwrgdgeos dbmeme ghmbgm
if (
(i1 1=12) && (i1 1=13) && (il = i4) &&
(12 1=13) && (12 1= i4) &&
(i3 1=1i4)
)

{
//©530856Lm3MMm J0dE0bsMg Jo®IMMEO

path[0]=i1+1;
path[1]=i2 + 1;
path[2]=i3 + 1;
path[3]=i4 + 1;
path[4]=il + 1;
if ( (towns[i1][i2] + towns[i2][i3] + towns[i3][i4] + towns[i4][i1]) < mincost) {
mincost=towns[il][i2] + towns[i2][i3] + towns[i3][i4] + towns[i4][i1];
//0053005bbmzOMm 309obatg dobodscrr@o JsGIOGHO
for (int j = 0; j <=4; j++)
minpath[j] = path[j];

}

}
b
cout<<"9s6:dOMGHo: ";
for (int i = 0; 1 <=4; i++)
cout<<minpath[i]<<'';
cout<<endl<<"log®dyg: "<<mincost<<endl;
return 0;

}
36 M 6500L 990090:

0063 mBo: 14321
Log®dyg: 27

9l 3mo LoFomm  3mMgd@omgdol 9999, dgagodwos asdmzoggbmo Lbgs bmdol

230593900LmM30Ls3, 93MgM3g Bb3s seaMmMomIol LOBMLEHOL Fglodmfdgdws, 39MdmE J3gdmom
390M 05359000 b0 93MHOLE0YEO 5EYMM00TOL F99g00L gbsdmfdgdensc.
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30d35m, 3mEg0wos G039 400 G = (V, E), Losg V 9ol dsenadgdol bod@sgarg s E
0ol dgfimbogro M35¢gd0l LodMogwy. §39MMgdOL MoMmEgbmds 4Moxndo 50360dbmm n-om. G
3Mo30b A(n, n) — 39HMOLMOOL FosBHMOE0S. 300d35m, 3nF03MOs7gMMOL ToMmIMYEHOL Lsfyolo o
LodmEmm §i3gHms 1. ©sp33omEgds m®o dsbogo: path(n+l) -s6G3GNMEHOL gbsbsbo ©s ms(n)
dobogo  §396mgdol  dmbodgbgdolbsmgol. vy msk)=1, Bsgmzswmm Gmd k-mMo  fzgoHm
9mbodbmos, 96 3mIogmoogmMo 99339 ogm k-m6 dJoewoddo, vy ms(k)=0, dgbsdsdobo
60dbogogl H@m3 HMmI k-mM0 3960 o0 9G0oL dmbodbmro. ©oa330M©Ids 30I3 JPMO
MinPath(n+1) 85b030. 59 5060836900l Aoz olfobgdoom Rsghgdmm seammomdo:
doxo 1. sg0mmo: path(1) = path(n+1)=1; ms(k)=0, k=1,2,...,n; ms(1)=1; i=1;
00x0 2. 303m3Mm0m i-1MHo §390mL Mebemglbo d9BMdgwo(0bzowb@Ewco) §3gmHm, 6w
Mbs 303m3mm A FoGHMoEol i-gmo LGHMogmbol ol dobodswrMo A, j)
9939630, j =1,2,...,n, MMI dgbsdsdobo ms(j)=0, 9. 0. j -9Mo {396 0gbgds
960330, 89303 9bmm j -mMo {i396m JoGHdOwGHTo: path(i+l)=j, dmgbodbmo j -
6o 3zg0m: ms(j)=1;
00x0 3. 0¢) i+1< n, 3o83BsOEM® i = i+1, s 30 d9-2 doxDby. 0¥y i+l=n, yzgwo
§396m 339 3mb0dbyos s Q93090 dg-4 dox BY);
00x0 4. 250m3mM35¢Mmo JogdEo FoMIOHMEHOL WoMYdMEgds (Log®mdg) path dsbogol
299mygbgdom s ©og30d5bLbmgMmo Min 33wos@do. path dsbogo dggobobmm
MinPath 9sbogdo. gbgbo 50056  dgLsdsdobs  dodobstg  dobodser®o
3563OMBH0 s 3090bsmg 3060Ts MmO VOMGOMYdY,
00x0 5.

5.1. 0¢) n<6, 530000 Fgdmbgzgzomo dmgwo Gogbgqdo ki1, k2 € [2,n] 06¢gM35¢00s6
©5  993m@zocomo  path  dsbogol  path(kl) o path(k2) geogdnb@gdl.
258030563560800 58 b0 2Bl VOMHYBWMEGdS. 1) FOWIOIEO POMIBIDS
60309005 3080bsMg Fobodoerme LoMgdEgdsby (Min), dsdob Min 33¢odo
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d9Lodsdolao MinPath dsliogdo, Gmym® 3 d0dobstg dobodoe M.

5.2. ®v) n>6, 35390900 030396 Hog Bgdmm 5.1.-80 a3Jmbs, FbmEme dx g ki1,
k2-0b 9905, 03039 306HMmdom zowgdem k3, k4 € [2,n] Gogbgzgdl s oo
dglododol  path(k3) o path(k4) gwgdgb@gdbsg 3MIE30m 5O,
56sMBgbo 5.1.-0b AbyogLs.

d0x0 6. 293009mMHMm doxo 5, 30009 56 Fgbmegds LML  30MMdS.
LOMEWgdIOL 30MHMdS TgbodEms 0gml Fogoeoms© d9-5 doxol gsdgmmgds

239633901000 (5Mm©OIbMB0MN(Tog. 113-X9M);
d0x0 7. ©@sboleOWwo, dosbermgdomo  sdmblbs  sMolb  00obsty  Jobodsgrdo

3563 Go( MinPath 95L030) ©s dobo ©oMHgdMEgds(Min);

Bo@ocmgdmends  g9Judgm0odgb@gdds a30h396s, GMI 90 seam®omdom doowgds bBLEGO
o0mblbs, MmELsg 1n<7, ®MomJdol yzgws  AMIFoLm3zoL s n>6 -ob  Fgdmbgzggzsdo
(99b39600xbEBHOLIZOL  sMgdMYo ogm 9, 10 §3gMmosbo  gMoxgdo) doowmgds 4-8% -0sbo

(3OM30EYdS.

II1. L3369

05055007, gb sEIYMOHOMT0 gx3gIEGIMs© FMTomdL, OMEILE 3MT0ZMgMMOL sdm3obs
LIS MHRGOOLMZ0L, MMIgdIog F390MgdoL MoMmEIbmds 56 5MOL OEO. JoLO OMOMO
LoMmMEwg 3mobmdosey@os - 0(n3) Gogolbss s s9mBsbLBO 3ModEHo3Mw Boadswomgdby
9000gds §599000. Foaesd Mmox0l DBmdgdol BOHEILMID gOHmMsE  sEyMMHomdol LobMLEg

390w mdL.
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About one heuristic algorithm for solving the traveling salesman problem
Natela Ananiashvili

Summary

The traveling salesman problem is one of the most important discrete optimization problems.
This problem involves finding the minimum weight Hamiltonian cycle in a weighted complete
graph. The traveling salesman problem is NP-hard, and its solution is very important from a practical
point of view. The article discusses a simple way to solve this problem, the full choice method, which
finds an exact solution and works effectively for small graphs. A new heuristic algorithm is proposed
that finds an exact solution for small graphs and an approximate solution for relatively large graphs.
The time complexity of the proposed algorithm is polynomial.

OO0 oHOM IBPHCTHYECKOM AJTOPUTMeE pellieHusl 32/1a4l KOMMMBOsIZKepa

Hamena Ananuaweunu

Pestome

3amada KOMMHBOSDKEpa — OIHA M3 BaKHEHININX 3a1ad AUCKPETHOM ONTHMH3AIMH. JTa 3a1ada
BKITIOYAaeT B ce0sl HaXOXKJCHWE TaMIJIBTOHOBA ITMKJIa MHHHMAJIBHOTO BECa BO B3BEIICHHOM IOJHOM
rpade. 3agaga kommuBosbkepa NP-TpymHa, ee perenne o4eHs BaKHO C MPAKTHYECKON TOUKH 3PSHHUS.

B craTthe 00cykaaeTcs mpocToi Croco0 perieHus 3TOH 3a1a4u, METO/ MOJIHOTO BEIOOPA, KOTOPBIH
HAXOJUT TOYHOE pelieHrue U 3PQPeKTHBHO padoTaeT mis HeOonbimmux rpado. [IpeaiaraeTcss HOBBIN
OBPUCTUYECKUH aITOPUTM, KOTOPBIH HAaXOAWT TOYHOE pelIeHHe sl HeOonbmux rpadoB U
NPUOIMKEHHOE PEIlCHNE JUII OTHOCUTENBHO Ooubinux rpados. BpeMeHHas clI0XKHOCTH MpesiaraeMoro
aNTOpUTMa IMOJIMHOMHUAIIBHA.
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Peculiarities of creation of mathematical models of dynamic systems with system
identification methods

Besarion Shanshiashvili, Beka Avazneli

Summary

Peculiarities of creation mathematical models of dynamic systems based on observations of input-
output signals of the system are considered. Types of models, system identification problems, stages of
model creation are discussed. Particular attention is given to the discussion of private and general models
of nonlinear dynamic systems and the analysis of the results obtained in the field of solving problems of
structural and parametric identification of nonlinear systems when presenting them with block-oriented
models.
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Oco6eHHOCTH TOCTPOEHN MaTeEMaTUIeCKUX MOJiesIell AMHAMUYECKUX CUCTEM MeTOAAMU

UIeHTUDUKAIIUY CUCTEM

Buccapuon lllanwuaweunu, bexa Asasnenu

Pe3iome

PaCCMOTpI/IBaIOTCSI 0COOEHHOCTH MOCTPOCHHA MATECMATHYCCKUX MOﬂeHeI;’I JUHAMHYCCKHUX CHCTEM

Ha OCHOBE HaOIOJICHUN BXOIHBIX-BBIXOIHBIX CUTHAIOB CUCTEMBI. OOCYKIAr0TCS BHIBI MOJICNICH, 3a1a4n
WACHTU(QHUKAIIMA CUCTEMBI, JTambl MocTpoeHHs Monend. Ocoboe BHUMaHHUE YACICHO OOCYXICHHIO
YaCTHBIX M OOIINX MOJelNeil HeMMHEHHBIX JUHAMUYECKUX CUCTEM U aHAJH3y Pe3yIbTaToB, MOIYUCHHBIX B
obyacTi pemeHus 3agad CTPYKTYPHOH M MapaMeTpHYecKord WACHTU(UKAIMKA HEIWHEHHBIX CHCTEM IIPH
MPEICTABICHUN MX OJI0YHO-OPUEHTUPOBAHHBIMH MOJICIISIMU.
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Integration of blockchain technology and 5G-10T devices
Ketevan Mdzeluri

Summary

In the digital world, the Internet of Smart Things (10T) is developing rapidly and most devices are
connected through Internet technology. It significantly changes the way large industries or small
companies work by connecting devices and even creating new business models.

The article focuses on the integration of loT and blockchain, analyzes and describes the
importance of this integration, the perspective of possible development. This integration has been shown
to open the door to new capabilities that substantially reduce inefficiencies, enhance security and improve
transparency for all parties involved, ensuring secure machine-to-machine transactions. The combination
of these technologies allows the physical asset to be tracked throughout the process and ensure its
security.

The paper presents an analysis of both the current achievements of 10T and blockchain integration,
as well as challenges and future plans and potential development studies. Different perspectives of this
research area, which are not limited to the technical domain, are discussed. Also are listed and described a
number of challenges and gaps in current research in this area, prospective future research, and potential
solutions for the future of the issue.

MuTerpamnus rexnomoruu 6;1o0k4eiH u ycrpoiicts 5G-1oT

Keresan Mpsenypu

Pe3rome

B umdpposom mupe Hureprer ymubix Bemei (I0T) ObicTpo pasBuBaeTcsi, ¥ OOIBIIHMHCTBO
YCTPOMCTB TMOJKITIOYAIOTCSl Yepe3 WHTEPHET-TEXHOJIOTHH. DTO CYIIECTBEHHO MEHsIET croco0d paboTs
KPYIHBIX OTpaciell win HeOOJbIIMX KOMIIAHWH, TOJKIIoYas YCTPOWCTBAa M Jake CO37aBasi HOBBIC
OM3HEC-MOEIH.

B craree nmemaercst akueHT Ha uHTerpanuu |0T u OJoKYeiiHa, aHANIU3UPYETCSl M ONUCHIBACTCS
Ba)KHOCTDH DTOH HHTETrpalnu, NCPpCreKTUBbI BO3MOXXHOI'O Pa3BUTHA. bri1o TOKa3aHo, YTO 3Ta UHTCTpaLUsA
OTKpBHIBAET JBEPU JJISi HOBBIX BO3MOXKHOCTEH, KOTOpBIE CYIIECTBEHHO CHIDKAIOT HEd(()EKTHBHOCTH,
MOBBIIIAIOT OE30MaCHOCTh ¥ IMOBBIINIAIOT MPO3PAYHOCTh JUIS BCEX BOBJEUEHHBIX CTOPOH, oOecrieunBas
Oe3omacHble MEXMAIUMHHbIC TpaH3akiud. CoYeTaHHe O3THX TEXHOJOIWil IO03BOJSAET OTCIICKHBATD
(bU3MYeCKHi aKTHUB Ha MPOTSHKSHUH BCETO MPoLiecca U 00eCIeunBaTh ero 6e30macHOCTb.

B JOKyMEHTe NpelCTaBlIeH aHAN3 KaK TeKYIIUX JOCTIKEeHHH nHTerpanuu 10T u OnokyeiiHa, Tak
u mpobieM, IUTAaHOB Ha OyIymiee W WCCICIOBAaHMN TOTCHIMANBHBIX pa3paboTok. OOcyxmarorcs
pasnMYHBIC TOYKM 3pEHHs Ha STy 0O0JIacTh HCCIECJOBAHUM, HE OTrpaHHYMBAIOLINECS TEXHUYCCKOU
obnactpio. TakKe NepeyncIeHbl H ONMCAHbI PsI NPOOIeM U IPOOENIOB B TEKYIIUX UCCICAOBAHUAX B OTOM
obnactH, IpeanosaraemMble Oy IyIe HCCIeA0BaHNS U IOTEHIIMAIbHBIC PEIICHNS A7t Oy IyIIero BoIpoca.
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Characterize the semantic field of lexemes expressing smell
Magda Gorgiladze

Summary

Combining lexemes gives a dictionary where lexemes are arranged in a certain order. They
create paradigmatic and syntagmatic relations. The quantitative determination of lexemes in the
language is unimaginable. There are lexemes that lose their functional meaning, and there are also
those that gain such meaning. The language is constantly evolving, various lexemes are added to it
and even removed (in terms of usage). The lexemes combined in the dictionary form separate
microsystems, which provide unity with functional, subject or conceptual characteristics. Such
associations are called semantic fields (groups). It may be distinguished by time, space, temperature,
quantity, sense, etc. semantic fields.

The aim of the article is to characterize the semantic field of lexemes expressing smell, by

presenting its characteristic uniqueness and self-sufficiency.

XapaKTeprCTHKa CeMaHTUYECKOTO IO JIEKCEM BBIPKEHUS OOOHIHYS.
Marpa l'oprunazze

Pesiome

O6benuHeHye eKCeM JAET CIOBaph, A€ JE€KCEMbI PACIIOIOXEHB! B OIpeleEHHOM MOpsAKe.
OHu 06pasyioT mapafurMaTudecKue W CHUHTarMaTudeckue B3auMocBa3u. OIpesenuTs KOJIHYECTBO
JIEKCEM B S3BIKe HEBO3MOXKHO. ECTP jleKceMbI, KOTOpBIe TePAIOT CBOIO GYHKIIMOHANBHYIO HaTPy3Ky, HO
€CTh U TaKue, KOTOphIe IIPHOOpeTaloT e€. SI3BIK MOCTOSHHO pa3sBUBAETCA, JOOABIAIOTCA UM HCIe3aI0T
(c Toukm 3peHMsA ymoTpeOieHMA) pasTUUHBIE JeKceMsl. JlekceMsl, oOBeZMHEHHBIE B CJIOBape,
06pasyIoT OTAeNIbHble MHKPOCHUCTEMEI, KOTOphle OOBeJUHEHbl (QYHKIMOHAIBHBIMU, IPeIMETHBIMH
WIM KOHIENTYaJbHBIMM XapaKTepPHCTHKaMHU. Takue oOObefMHEHHSA HA3BIBAIOTCA CEMAHTHIECKUH
MOJAMU(TPyTIIIaAMuU).
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Moxuo BBIZIEJINTE CEMaHTUYECKHUE I10JIA 0603Haqa101u1/1e BpéMmd, ITPOCTPaHCTBO, TEMIIEPATYPY,
KOJInN4eCTBO, CMBICI U T.nO.

HEJIL CTaThHM - OXdPAKTEPH30BATh CEMAHTHUYIECKOE II0JIE€ JIEKCEM BBIPDAJKEHUA OGOHHHI/IH,
IIpeaCTaBUTh €TI0 XapaKTEPHYIO 0COBEeHHOCTD U OPUTHHAJIBPHOCTb.
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How it ,rains“ in Georgian language and dialects

M.Dolbaia
Summary

The article discusses a part of lexemes, considering the data of Georgian languages and dialects,
denoting meteorological events, namely, ¢’vima “rain” and other words related to it formally and
semantically, from one of the important groups of the main lexical fund.

Basic vocabulary and grammatical structure are the basis of every language system. The main
lexical fund is a set of words that make up the oldest and most indigenous part of the vocabulary. It is
the most essential and stable vocabulary of the language.

The aim of the paper is to describe the bases of the aforementioned lexemes ); to sort them
according to semantic groups and structurally analyse each form; As far as possible, new common
Georgian bases should be outlined.

Kak uger 10ox1b Ha IPy3SHHCKOM S3BIKE U ZVATEeKTaX

M. [onGas

Pe3iome

C yd4eroM JaHHBIX I'Py3HHCKOTO A3bIKA M [JUAJIEKTOB B CTaThe pPAacCMAaTPUBAETCA OJHA U3
BAXHBIX TPYII  OCHOBHOTO  JIEKCHMYeCKOro  (OHZA, YacTh JIEKCHKH,  0OO3HAavdaromas
MeTeopoJIOTHYeCKUe ABJEeHMA, a MMEHHO IOX/Ib U JPYyTHe CJIOBA, CBA3aHHBIE ¢ HUM (POPMAIBHO U
cemanTrdecku. OHM PacIioaraloTcs Mo COZeP KaTeIbHBIM (CMBICIOBBIM) IPYIIIAM.
ba3oBsIif cOBapHBIN 3amac M TpaMMaTH4ecKas CTPYKTypa ABJIAIOTCA OCHOBOI JIFOOOIH A3BIKOBOM
cucremsl. OCHOBHO# JleKCHuecKHi (HOHZ, — 3TO COBOKYIIHOCTH CJIOB, COCTAaBJLAIONIUX Haunbosee
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IPEBHIOI0 ¥ KOPEHHYIO YacTh CJIOBAPHOTO 3aIlaca. JTO CaMbIil CyleCTBEHHBII U YCTONYMBEIH CI0Baph
A3BIKa. «JTa Y9aCTh 06yCJIaBJIHBaeT B3aMMOIIOHMMAdHME€ 1 HACJIEeACTBEHHOCTH B A3BIKOBOM KOJIJIEKTHBE».
ueﬂb CTaTbX - OIIMCATh OCHOBBI BBINIEYKA3dHHBIX JIEKCEM; PACCOPTHPOBATH HMX IIO CMBICJIOBBIM
rpynnam; OGBSICHUTE STIMOJIOTHIO HEKOTOPHIX CJI0B HA OCHOBE YCTHOMH pedwn.

WoBYM@MS — References — JIuteparypa

1. 8dsdg og., 3390 Jo®mveo 960l wgdbozmbo, mdowobo: ,8g360gMgds*.

0. 359yMgody, bB. 303bsdg, 0. Bo@wMO, 6. 9690, MYMOOEOo gbsmTgbogMgdols
3916LO, MBOEIOLO: , LYY odMI39 MBS
3. 9Myodzowo gs®b., BbMOO 8mdggdol LEGHOMIGHMMOLs s oLEHMMOoL Lszombgdo
J9OH@0d0, MB0OLO: LYY odmI390 MBS

4. 6900560 ow., 1978. Joormer Lobmbodms wgdbogmbo, 99-3 godmEgds. mdogrobo:
»39D50IEgds .

5. Lvganbob-Lods m®dgEr0sbo (1991-1993). @gdbogzmbo Jo®mwmwo. (&. LII). mdogobo:
»096560°.

6. Lyl mesdg o., dommbo, 3MwEo, M0G0 bads®mggwmdo. mdogolo.

. 89b6M0obo, 3. Lobx3zgwsdg, b., JoOHMZIWMH gbsms gGodmemaonMo wadbozmbo, 9g-2
200m390s. mMdOolLo: LwEbsb-lsds MBI 0sbol Lobgarmdol mdowolol Lsbgwdfogm
39©53M30MM0 19b039MOLOEYEHOL godmIEIIEMds.

. gmBbuys, B., 0965990MM3g JoMmnmwo gbol 0IMYMIGoo wgdlozmbo, Mmdowolo:
»393609M90s*.

9. . Joxs0s. IgaME-JoONMwo wqdiozmbo, (. III), Mmdowobo: 693960

10. dgae 1950-1964 _ Jo@ormeo 6ol 496dsmEHgdomo wgduozmbo (I, III, IV, V, VI, VIII), s66.

Bogdmds35L LogMom M9g300m, MdOWOLO.

11, owmb@o, sqn., Js60wm 300m-0gdsms bLoGygol 3mbs. MBOEOLO: ,35bs00gds".

12. xm®d9bsdg, d., J5OHME0 ©0sgdGHME™y0s, @. L mdowolo: ,dg3609Mmgds .

13. https://www.ice.ge/liv/liv/index.php

N

(o]

229


https://www.ice.ge/liv/liv/index.php

B9LIOMS3 LEBYWMS 3NWMZS309dO0 JoONWTO (OWO; 35@96S)
BDME90 MmgOHrm3doMody!
Zurab.Okropiridze@tsu.ge

M9bomdg

UAHoGH05d0 25965 0BYdMos  BYELIMM30 Lobgergdol - ©OoEOLs s 3oBstsl -
19dob6FH03MMO 45939, MOLMZ0LE PoGIM®S 3MOIMLOL oby3z0LEMMO 3335, OHMIgEos
953dbgds  oboerol  Bobdobme o3 8og9dsl.  Imblgbgdsdo  gobbowryemos  BgLsMmsgo

Lobgergdol oo / 35BoMs boangduogmbe (Joaaro) 9608369emdgdo s FJEoMIdNMWO0s
Joeoaogbols gorm3bwmo 3mMm3MB0sb dowgdwye Foloersliomsb.

153396dm Lo@yzgodo:
3MM37960b 0oba30LEH03%; 3MEMIS309; BIPLIOMIZ30 Lobge0; OEO; 35E M

99Lo35¢00

BOBOWWo  G9dbmemyogdol 496300009058  gogangbs odmbos  5od0sbgdol
4m390EEo6 3bmzmadsLy s bdosbmdsby, oo ImMOL 3TsboGeMe I93bogMgd9dBY.
39909 Lsmzmbgdo Tgbsdangdgos OO  Ja3oMmomwo  gbmdMogo  dmboigdgdol
05649600 399853905, Go  LETYEbogHM  3MEHMEsBHJOOL  25sdM[TgIOL  Lodwgsegdsls
33°de93L. [1]

65330 93go@gds OHmymM3 IgmMs© (Jomneo gbol gobdad@gdomo wadbozmbo), oby
3063950 (JoOmvyemo 9bol ghmzgbrmero 306H39L0) MglELgOL.

96580 LoGyggdo  EIXFNBIVNIWOos  FgBHY39wgdob Bofoergds, B3gho  33wgz0Lmz0L
3600369030600 Bglo®mag Labgwms xaMR0. HBgLIOMsz0 Labgwo sgHm3zoL sG®LYdOM
Lobgeols, 8mORMLObEJLMG bbby bgobodmsgo Lobgmo lobm3zmgws©  2393wobgds,
bom 56OLGOomo Lobgwo LsHBOzOMs, 9699 BgbsGmsgo Labgwo gsMm33gmwo Bodbom
230BLsBOZM3L OGO Lobgel, Fglodsdols BYELIMMEZz0 Lobgeol Bwbdsoss dmyzsfmeml
068365305 5OLYdOMO Lobgarols dglobgd.

LEBHSG05d0  Jobbomaos Mo HgELsMmsgzgo Lsbgwo - oo s 3s@otos. h3zgbo
0b@ghglbo  godmofigos 83 9bGHMbB0oTWMO  HgLsGmego  Lobgargdol  Loaewrgdulozmbm
0600936900mdsms  ob0dgEHMH0s, 39MHdmE  JoMmwo gbol  obdsOEIBom  gdlogzmbdo [4]
BgLsMmsg LobgEl — oEL 5J3L 14 360TZbgEMds [4]:

1. B39ve0gdMo3bHg d9@0 LOEOOm, BMBom (BMEWEMBOM, FJFIPMIOM, BIONMIO...);

2. B39Mwgdmo3by 09Bo, BmdsHg dgBHo o300 GoBo3MMHO dowoom  (LodeogMoom,
LolfMox0m) — dogHo, IdEs3Mo;

3. B39MwwgdMogzbg dg@o, Bmdsbg 390 0s30L0 BLoJozHo Bgdmddggdom (Low®doo...);

4. B39Mwgdm03bg 9930, 1530L0 MZ30L9B00 (IWVIIOMNOM; YJOMHYMBODOM);

5. 53m®bgmeo 8603369mmdom, — dqlsdhbggo, sbasM0dysbisfigzo, 860dzbgarmagsbo,
LogMMo®adM, Logwyeolbdm;

6. ©5mgbmdom 3930, — 89360, OO, IMZ5¢M0EbM3s60.;

7. boba®mdwogo, 593600 (M™®);

8. 3mBOHOw0; MBOMLO (sLs30m);

9. LsBOZMIEO — DMPOINO SEROEOL, 3JMYMIBOo bobgErobs... (8909098000
LOOEOL A5FMUsbES35¢).

T by, D050 @ 3959mYg69d0m0 gbsmdg3609MgdoL 3OMYMds, oa0LEHMBEHO

230


mailto:Zurab.Okropiridze@tsu.ge

DmEd MmgMmM3060dy

10. 296L53MGRMo  OLEGHMMONO b 3mEoGozn®o  360d3bgwmdols  djmby -
©oOLIGLob0TbSZ0; OSO;

11. g59mbhgboo, m35¢bsbobm (3oMm3bgds);

12. 9mfjofgdolb 930,930, — Fowowo, dobs;

13. §m©gd6H030 GHoGwwob dbsBrzmhgwo;

14. 005, d5¢0b;
bmeoe Bgbsmmeg Lobgwl — 3s@eMol 5J3L 5 36083690 mds, gigbos:
bmdom, Looom h39MwgdMH03bY bo3wgdo, — I30MY;
MomEOIBbMBOmM 565 39300, I30M9M0EbMZs6O.;
93omg sbv30LY, I30Mghem3zsbo;
93069fmgsbo 353930;
. 93069 ©0MgdMEgdoLY, ©9960d3zbgwm;

U N

sbgmo  sbodgEBH®m0s  SBEHMb0dMG 3603369 MddL  FmMol  FmvyermEbgeros,  sdo@md
oo gbol 9eM36Mwo 3mMm3mLol Lsdwswgdom dm3z0dogm JMWMIS30900, b4y ,wdrsenm
306@9JLGHOWNBO0 9b5MLGIMDS, 339M0R39MO© 30m3609Mgds* [3], HMIWgddog s0bodbrwo
BaLIOMO30 Lobgergdo 23b3Id0s6 s FoMYdEo FmMbs3gdgdo WI35X MBI gdbolzmbTo [4]
9399990 G0b55MLMIGH0Z30 X A953gd0L dobgg00.

3WoLGYO0Do3000  9B39bs, MHMI  OmEILsg ©OEOL @S 35GeMmL  360d369cMdgdO
MONO0JONDEGMboINMbo 56056,  85dob 98 xamxmgddo 8905350  3MEMIS3E09003
MOH0YOMBEHMb0IMOBO 560056, s1gmgdos:

ool I 36003bgemds — B39wgdM03%y dgBo LoEoEom, HBmdoo (FmEMEMdO’,
39350MBOM, BIOOMBOM...) 3NEM3Z30900: EOEO LsbE0; OWO YJMN0; OO JOMOIWS...

3530l I 3608369cmds — Bmdom, Looom h39Mwgdmogzbg bogugdo, — 8goMy

30M00M35(30900: 353960 LEBE; 35BIMS YM0; 35BOMS J5MOS...

0ol VI 8603369wmds — Gomgbmdoom 99@0, — 89300, A0, IMegz5¢OmOoEbmgsabo.
— 9E0gM0, IIE03M0. 30 I5(30900: OO MomEIBMBdOM, OO Fogm0; OO MsHIo...

35¢oM3L 11 36033690Mds — BromE9bmdom 65 39360, B30MmgMHoEbmasbo. Jmmm3s30gdo:
353505 M5MOIBMBOM, 5@ F5990; 35GMS MBHJ0...

ool VIII 3603369 mds — 3HOm@Ow0; Mammbo (5L530m) 3MEM3ZS30Jd0: OEO FsM0;
QOO 09s...

35¢oM3L 11T 96083690mds — 30Mghem3zsbo 353830 3meMm3s30900: 5@ 56105 35GMS
099s...

0oL V 3603369@wmds — godm®mBgeo 360336gcmdom, — 99lsdhbg30, sbgam0odaslisfgzo,
36003690 ™3960, LogMMHIEPIdM, LogwEolbdm. 3MEIM3IS30900: OO (MEZY; OEO 3MEbY;
000 bogdy;

35360l V 3603369emds — 83069 0oMgdwangdols, v9dbodzbamrm. 3mamm3s30900: oo
(M3 OO 3Ly 0O bogdy; [4]

35Botol d9-4 9600369 mds — ,,03009Fwm3z560 353030 [4], B396L 0bEYMLTo 56 9d3939,
6006 53 bgdsb@ozn® xamudo 04MEobbdgds oLgmo gbmdMmogo doboews, MMIgEdog
00b0odbm LoEY39-8mOAsL 309496900 sboedmdoo 053030l Lobgol ToaogM (Tod.: QMO
560l 093960 35¢67).

B3960 0bEHgMgLol Lgg®dmdo sMBs ol 1YebGH03MMO XAMTBJd0, HMIWGdOE wgjlozmbol

dobgzom dmEgdmwos dbBmMEMmE  ©oEoL dgdmbgzg3zsdo s 9Mds  BMEYIMWO 35BSl
9900bg93580, ML J399mm 2539565¢0Bgdm.

231



BaLIOMOZ LobgEwms 3MEMIs30900 JoMYdo (OO; 35¢)MY)

dmboggdms eobyzolEBMo sbogrobo
(8608369 mdsms 6499965305 gdmbggzs wgdbogmbolsls)

BgbsMmsgzo Lobgarol ool dgmmg 360836gwmdss — B39MWgdMH03%Y 390, BMIa®Y
0940 53060 BoHBo3NMo dorom (Lodewrogom, LobMsgom) [4] — dwwogho, Tdwszco.
30M™3o30900: 0O FoM365; 0O JsMHddo; OO JsMm0TbIW0; OO IMEHYDS; OEO
bds; OO bO3039; OO yobgo...

506086 3mm353090do LoEY3s OO Fodmbo@egl Lodwoghgl, mmdas B39b 3050m,
68 Lodoghgl bE™Mbodos LolbEg, gbodsdolo, ¢ EOEL 9J3L MBsGO  Fodmbso@mls
bodwogmg, BbEIds WMA03MMO 9330, MM 35GSMOE MBS PoTMbsGe3EgL LobMLEL. sdol
51593303IIWO® 37Y303I» IMEgdNE F0bosMbmdMOZ XaBIo 990535¢ 30M 35309000
3933933505 BgLsmmszo Lsbgaro 0O, 3oLo BEHMBOINMO BIPLIOMZ30 Labgwrom 35¢SMY,
6053 9magiae 990ga0 3MEMm3s30gdo — 35390 IMEYTs ©s 35@SMs bds, dglsdsdolsc,
30U3360m, OMI BgELsM™Msg Labgaw 35BoMSL, 0bgzy OMAMOE BgEbsGmsg Lobgwr ©oEL
9991005 259mbo@ml 3603369emds — ,639Mwgdm03bg bo3wgdo, BMIsBy bsgergdo gobozmeo
doeom  bgo@®oww®o  bgdsb@ogolb dJmbg  sMLYd0m  Lobggdmsb  3merm3s309ddo, 96w
oLgmgdmsb, MHMIgebog ™35 oM 9BHIMYOGD 00300l 603369 MdL. ©obs®RI6 buym
39000bg935L 0799 ©93533060©B0m, 365bogm, MM 3ME™3sbEHJd0 obgmo LoGEYzgd0s, MMIgdos
5308 15380 gmeolbdmdgb LoddwsgMgl, s6+g 53 G90mbg9390d0, BaELIOMsgzo Lobgwo 30 o6
3d0gmH9dL 5MLYd0mMO Labgrol bydsbEo oL, Mg, sOLYGdoMO bobgwol LgdsbEogzs assofigal
BgLsMmsg Lobgwby. 59 303MmmMgHBIL 5ELEHMMIOL 0boE, MM 3mG3MLdo Imodgdbgds ghomo
36939096GH0 3MEM35300LS 35@9MS JoM0dbE0, Bobo 3mbEIJuGHO 3o Fgdgy0e:

»09 50 BLOEWO30500 3963 Mro0Tdg Losbegl 3bgs3 s 390G LOFOMHL. b SHOL 35@SMS
Jo®0odbogro Fodsdo.”

Lbfmtgo, Jo@odberol gs9m3zgomomo dgogmo bgdsb@ogol asdm, 35@sMs Jomodbsero
0JbodmMMmbs 0dzs S FYBHIBMOYS© BHYYOs© SEIHLOWOo  sosdmmol 60dzbgErmdls
009U, Mo 8myzs60wo 3oGEsGH0MsE ILEM©d..

BgLIMMs30 Labgewo OEOL Igbsdg 3603369wmds — B3gEgdMozHg dg@o, Bmdsbg dg@o
003060 gLodozMMo Brdmddggdom (LoE®dom...) [4] 3MEM3IS30900: OEO 1Y3E; OO
6503900; 0O 9839dG0; OO FMbaGMYdY; OO 36909; OO MHBYMIbMDS. ..

OHmamea fobs 89dmbggzsdo, olg 98 9gdmbggzsdos, 89330dw0s MYMGOMMSE 535HYmo
93990 396 BHBOL  bBHMbodNHmHo LEHOWIGHMOS — B39MWdG03BY bo3wgdo, bmdsby
Bo3wgdo ms30b0 gLogozwmmo Bgdmddggdom, mdiEs 50 dgdmbggzsdo, 9a30MmOMEO dologns
296Lb353909w LEsmb g35deg3l, GoRsb BlodogmMo Bgdmddggds 8930 MO SJG0s
3000609 5obHoIMMOo, sdoGHmd mvy B3gbbg 5039 BLOJozMMo© BrdmJdggdl, MoEos ol
LYLEo 3MPHmOM®. MI39, 0LY3g MmO E Hobs G90mbggzsdo, Mmvy 58MZsMBIZM Y39 sBY MBO™
6gOGHGING 30353058 gbobagm, OGMI  3MeMIBEHI©O 35BMLMboE a3bgwgds Lg3s.
bsbgololidgeos, HGMI 3MEIM3sE0d — OO BY3WS ILEHWMEIYDS 32-X M, b 5@ Y3,
dbOwmE mOXIO, Moz 3bsos, bobl Migedl, Gmd ol Moz BLodozMMow Bz96%g dmJdgoqdl,
H05 bYLEOIE F935835BMm.

BgLMms30 Labgwol ool 3933009 36033690 mds — baba®deogo, dg3Mo (Mm) [4].
3MEM3530900: 0O babo; oo Mm...

5 BgLsmmMszo  Lobgwo OO, Eowbsbs, s0HaAOL OMOL  Lodgzmgl, 093,
39998905605 JoONMo 6ol gobdoMEId0m waduozmbdo ool Fgdmbggzsdo MYy O3y
36003690 Mdosd godmymaomo dobo gl BgdsbGHolzm®mo 39w0, MoGmd o6 SGOL 2o0MYmMazOEO
35¢3oMOl 998mbggzsdo. gdbogmbols dobgz0m, 35GoMs 35806 00gdlL 3M@-b 9608369 MdsL,
M35 030 BIBOLIODOS, MOE 56 Fggbdsdgds LML, Mo 33993l OO-U sBsgmyomemo
bBEH®BOINGO 303530900 — 35BHoMs bobo; 3oBoMs @OM.., Lssg 3539Ms 0bgmogy
B9LIOZ30 LEbYE0s, HMAMMOEG OEO.

232



DmEd MmgMmM3060dy

DoLIMMsz0 Lobgwol oo dgabMg 9609369wmds — AbsDEzmgwo — BmA0gHMO
5300,  3JMAMOBoMwo  Lobgwobs...  (d90s0Mgd0mo  LooEoL  dodmbobsdego)  [4]
3ME03530900:000 3M0EBJM0; OO X 0bs0d0; OO WO0sb30; oo Igx3MOLbY30...

59 Bomgos ool 3608369 mds @s ob30MMdYDMEMBY, I3, 03039 3609369cMds
9999905 B000MmlL BgEbsmmsgds Labgwds 35BoM535(3, MYD, BSOMDIEOS 56 sGOLIIMBL 35BSMS
06039690, BogM0 sOLYIMBL 35B9MS W0sb30; 35@SMs Fgx3Molbgzo s Lbg.

DLIO™MO30 LbgEol OO dgomg 3603369 MdS — A9BLLIMMYOMEO OLEHMMOYO b
30mo@03nmo 36093690wmdol dJmbg — woMLdglobodbago; ©oso. [4] 3MmEWm3s309d0: VOO
00O JMd9; OO 458560X3909; OO 93056MdY; OO MJo...

50 89dmbggzsdo, Bzgbo sBGMom, 3mbEHIJLBHL od3b 9603bgErMds BgELIMM30 Labgarols
©OEOU bYdsbBHozob sy BMGIMYDSB0, 569 59 X3MROL JMEWMIS309d30 sOLYIOMO LabyEgdOm
23900m399wos  8608369mgsb0  dmzwgbgdo. 530l s@ILEHMMAdL  BgELaMMs30  Lobgwrol
353900l 3erm3o30gd0. JoOmno gbol gMmabme 3mM3Mido dmodgdbgds 35@sMs 0)MHIMd,
FoODo05, gl 3MEWM3530d FbmErmE gOmMbwr aLEGHWMHEYDS, Toa®sd 53 9gdmbggzsdo oo
0090L MM Jgdol ¢Ibodzbgwm dgdmligzol 360d3bgwmdsl. sbigzg 9m0dgdbgds 3mEm3530gd0 —
35%oMd  25050X3900; 35BoMd ™do. 53 s Ubgs 8gd;bggzgddos, Loddg 235J3L  39@o6sls
Logngdlogmbm 8603369cmdalimsb — 03069 oMgdwYEgdOoLs, MB0dzbgwM.“ 530l bsgdzguw by,
383046OMdm, MMd LoFoOHm 56 5MoL SbY ©o3MB3IMgHIVS BIELIOMegz0  Labgwol ool
36003690 mdsbs. 50b0dbe BgELaMmsg Lobgwl, Mogm@ g3l »bsMmo sOLYdomo Lobgwo
§o6005b0bMb 05, OEIOIWMWOE, MMI3s o6 5J3l 360d3zbgEMds sMLgdomo  Labgwro
oLEHMOOME-300GH03NO BoJBHOL 259Mmbo@ogls, 0099 3060 M3g69d5L.

DgLEM™s30 Labgwol oo dgmgMmIgdg 360d3bgemds — godmbgbowo, mzselshobm
(306Hm3bg0s) [4]. 3MEMIS30900: QOO OLLOY; OO 39375; OO 535305 OO TJMMY; OO
3 96M5¢00; 0o 3936096 0; OO 39Mg39; OO FMZWIL0; OO 55305b60...

9b 36033690 mMds LogwMoEMYdMS, BB LEbgE oLzl OOL ILIMMSZ5w® bs3d5MOLO,
dbmwmE 3060HMm36980L godmbgbowmds, 96 035wbskobmgds 56 sMob, 3 Ggdmbggzsdo OO
0600369cmds 5§l 0sL, GM™I  JoMMm3bads  Fmoblgbogdmgl  ©sEIdom  3MbMG30500.
BgobsMmsg  Loabgo  35GoMoE 0wgdl  dbyogl  3608369wmdsl, GmEgLsg 030 a3b3wIdS
5OYMB00 3MbME (30590, BoRIM0MOQ, JMEIMIS305F0 — 3590 500530560 0gYEolbdgds Goody
60360  0dIEO 50560, BoYIMOMIE, VWO  BBYMOdMO30  0339MeBH039d0L  dJmbg
sQsd0sbo.

b5 5006036MU, MM 306500056 59 BH030L 3MErM3s309d0 33900l bgs 3603369 MdgOLS(,
dbMwmE JMEmIs30g00 96 93533l AbxgErmdol Fomdommzol Logmdzgwl s bosFoMms
MROHM BOOM 3006E9JLEGHOL, 3mb3MOEBLYdOL Tgdmfdgds.

BobsMmsz0 Lobgwol oo Igom®mdgdg 860dzbgwmds — dmfofigdol gd3omgdo, —
0000, §00bs [4]. 30Mm3530900: OO WIGMM0; oo {idobwsbo; oo dmizodywro;
0O 03500; OO INBMO...

DbsMmogo  Lobgwol oo 99399939 9608369wmds - Fmgd@ogzo  Godwmwob
ALSBOIMYEO [4]. 3nEMIdE0IOO0: QOEO MSZI0; OEO FMMIZ30; OO Ly msbo...

oo 9OHMOOMs©  dgodwgds OO  M8Ybody 9603369 MdIT0  YIWIOMOIL.
0535005©, OO BEMIBO Fg0dEgds 3 olbdmdEgl HMmdgerodg 3mbiMgE o byyembols
LOOOEYL, 96 OMIGE0dg Lwwmbobsdo Imfofgdol g30mgAL PoMTmoygbogl. 56 oyml
MdGom©  m©gdMo30 GHOGMOo, Fogowomo®, MMAMEOHE b EILEMMEIds  Mbdsggmol
003960580, L3 B9OTI30 5BHIMJOPS OO LY MbOL BHOGHMWU. 3830JOM, gl 3EIM3ISE0S,
X96 90b0dbs3s 306MHM3b9gd0L  godmMBIMEMdL, 35HwdmMboErgdsl, bmerm d9dgy doowm
00009060030 Go@eol 3609360wmds. MamM™ bsgbmdo Lo@sgos ™A s©3hgmMm, LadsMmgzgwml

3900m03mb 35BHM05MJ0 5GIMgOL oo dgMBol GOl (,00 gz, 3sdse Bggbo
.-.(LbgE0)“, MWIEs JMEMIS3E0S — OO F953g godegds, MMM 039 IMLOEo 5Esd0sboL
5036033690 dgLoEY3gds, 398m309gbmo GMIgErodg Lbgs g30L3m3mLol J0doMm, b Mrmames

dmfiofgdol g30m9gEH0 ©IgMHmolL d0TsMom.

233



BaLIOMOZ LobgEwms 3MEMIs30900 JoMYdo (OO; 35¢)MY)

DLIOMOz0 Lobgwol oo dgmmmbdgdg 860d36gwmds — oo, doeosb [4].
3™ 3530900: OO 353030039395 OO LObIOHMEO; OWO JNMALIEGdS

5 ©OEO 53Mbo@ogl 0bEgblbogmdsl, oo I3mwby 030399, o3 93¢0l d3m©bY,
Jo¢00b 930©bY. OO 3530303995 — 35056 353030L(3gds, LOLIMEO — oD LobaGvwo,
OO  JOHMYMGds — dowosd gMmmaMEgds. 53 Fobss®LbmdMOg xamBdo Mol olgmo
3003530900, HMIWIdOE 1535037 9O 0deng3056 653w gds 06E BLOMEOMBOL  godmbo@zol
Bomoengdsl, gLadedobs, BgELsMmsg Labgwl o, 396 Bs356533WGRIM 35BM0m 0lyg, MM
50 3609369 ™d0L LsdoMol3oMm dogz0MMm.

B9goLMms30 LobgEol 35¢oMmols 9g8mbgzg35d0 YMMmOE®IBL 0BLILYMGPDL JMEIMIsE0s —
3500 390, M50, doM0moo©, F9xgms LobgEgdo LoWOsEILMSBss W35380MGdMWO
30m353090803, 0omgdol ymgzgmmagol, LoGYzs oMb 43b3gds, ToRoE0MeE, OEO
Q5300 5035896999000, OO ©JIGEHM) MHZWLIWIINE0, OO 35BEH0Y MEIYLICO ©s bs.
30565 39b0 30 goblbgoggds Bgdmom  BsdmmM3owmsysh, o Lo@yzs 35@9MS  dgxnol
G9BIMOHBOEMdsL Mligsdl bobl. Mmamma fgbo, sbgmo 6odbgdl bsbl s Msgzsdgh, Gmas Lsgdg
dmbotdls gbgdo.

si33bo

3309350 963965, MMI BgOLIMMZ LIl o6 5930 3sx30m 3mb39bE0MO 1gdsb@Hogzs,
obobo  3mbEHYJuEHIdOL  dobgzom  033Ww0sh  360036gEMdIOL.  BaLsMmsgo  Labgwrols
06003600md0oL  94505(935L, 24963306HMBYOL  s®LgdomO Lobgwro, 96 bJoMs, BgLsGM30
Lobgo 30 o6 gobloBrgmogl Ms0dg 60dbom sMLYdOD Lobgwl, sMedgE sMLYdoMO bobgwols
193obEH030 3905OL BYELIOMSZ LobgEDY.

19FobEHOZMMO0 965053gd9MBOL Fgdmbgqzgddo, 56wy 85806, GMmEs sOLYdomO Labgarol
060033690mds  0030Lm0350%5  BgELIOMsgz0  Lobgeol  360d3bgemdol  LadoMmoldoMm,
3035309080 HBgba®mszo bobgwrgdo, 9@sxBmMONESE sMOL 350MmYygbgdmwo s JMEMISE0d
0090L 0HMb0E, MmJLoIMOHMbE 3609369 MBSL, FogoO0MS® — 356 JoMoTdboero.

3MM3530900L  33ag300  oBg96s, M3 BgbsGmsgo  Lsbgwol oo  Jgywe-do
Homdmoygboeo 3609369 mdgdol  sbsEwmaoom,  BgELsMmsg  Lobgml  3osGHoMs  ™mOo
Loergdlogmbm 8603369 mds dgodergds M ©ogdo@mb, 39MGdme, B3gMwgdMmozby bozwrgdo,
Bmdobg 653900 353080 B0BOINOHO doom (35F5MS IMEYTS) s B39MWgdM03BY bo3wrgdo,
BmBsBY 65300900 0930 BLOJo3MOHO BIBMJIgIO0m (35F96MS bY3?).

505b00b  ghmoE, 3BOJOMdIM, MM  DyELIOMSZ0  Lbgol OO  MMMbIgGHO
96003690md0@sb,  ®59gbody  gMTobgOL  AMEolbIMBL s Fglodwgdgros  dsmo
399M005690s. 39MH3M, Bgdo sHOHOM, OEOL bydo 360d3zbgEMdS — ,45dmbgbowo, MZselishobm™
»00f0fgdool  g3omgBo“ s  LHmEIdmo30  BHoGwol  ALsBEgMIwo“  IgLodErgdgEL0s
23996000569l ool 3603369 mdol §398. 3830JOMdM, MbEs A59MH0bEIL wgdsozmbdo
Hocmdmpgboro 999ga0 3603369mdgdo3 - ,MHoMmEgbmdom 9@ s ,bobyMdwogo, dg3z™0“
olg3g  380JOMd®, GMI OEOL  bmyogmo  8608369wMdOEL  gedmdEObIMgMdL  Lbgs

36003690mdgdo,  39Mdm©  3603369mdo©sb - ,B39Megdmogby  dgBo  Lowoom*
3959m3©0bsMmgmdL  ,,ALoBOIMIO - DBMPOIOMO  SHOWOL,  JJMYMBoo  Labgarobs®;
060036900md0©ob - 0o, dog0sb* - ,B3gmMmadmogzbg dgBHo, 930L0 ®MZoLYdOM

36003690 md0@sb — ,200mObBgmwo 96093690mdom“ - ,45bLo3WMMIdMo oLEMMmOMEo b
3003039960 3609369 mdol dJmbg“ [4]

On Adjective Collocations of Georgian Language (big / small)
Z. Oqropiridze

Summary

The article analyzes the semantic shift of adjectives Big and Small by using linguistic corpus
research based on the machine processing of the material. The report examines the dictionary meanings of
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adjectives Big/Little in comparison with materials taken from the Georgian national linguistic corpus.

O KooKanuax UMeH IIpUIaraTeIbHbIX IPY3HHCKOTO A3bIKa(00IBIIOH / MaJeHbKUIL)

3. Oxpomnupupze

Pe3rome

B craThe mpoBOZuMTCA aHANIM3 CeMaHTHYECKOTO CABUTA IIpUIaraTelbHBIX Bosbmoit m Maisrii ¢
IIOMOIIBI0 MCCIEJOBAHNA JHHTBUCTUYECKOTO KOPIyca, OCHOBaHHOTO HAa MAaIIMHHOH 06paGoTke
Marepuaia. B joxyiasie aHaIU3UPYIOTCA CIOBapHbIE 3HAUEHUA IIPUIATaTeIbHBIX OOIBIION/MaTeHbKII
B CpaBHEHUU C MaTepHaJIaMU IPY3HMHCKOTO HAIIMOHAIBHOTO JIMHIBUCTUIECKOTO KOPITyCa.
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Expressing Word of Emotion “Love” According to the Lexical Functions
N. Jvaridze
Summary

The article discusses the word expressing feelings "love" according to its lexical functions, in
particular, various poems, idioms, sayings related to this unit are presented.

Lexical functions are words associated with a source unit, first introduced in 1965. It was
created within the framework of I. Melchuk's theory, for describing and systematizing semantic
relations between lexical units. It is necessary both to know them and to use them correctly.

This is the main basis of language knowledge, which is helped by the "explanatory-
combinatorial” dictionary, which allows us, without changing the main essence, to express the same
facts and events with different linguistic means.

The purpose of the article is to describe a given lexeme with lexical functions, arrange them
according to certain regularities and analyze each form.

XapakTepuCTHKa CJI0Ba, BrIpaskaromero 4yBCTBO "TI000BB" 110 JIEKCHYECKUM QYHKITUAM
H. IxBapunse

Pe3zrome

B craree paccMaTpuBaeTCs CJIOBO, BBIpaXKaiolliee YyBCTBO, JII000BH” IIO €ro JIeKCHUIeCKUM
GbyHKIMAM, B YaCTHOCTH, IIPEICTABIE€HBI pa3JIWdYHble CTUXOTBOPEHMUS, HAMOMEBI, IIOTOBOPKH,
CBS3aHHBIE C 3TOM eTUHUIIEH.

Jlexcuueckue OGYHKIMM — S5TO CJIOBA, CBA3aHHBIE C HCXOJZHOH eIUHUIEH, BIepBble
BBemeHHble B 1965 romy. OH co3gan B pamkax Teopum M. Menpuyka mia ommcaHua U
CHICTEMATHU3ALNY CEMaHTHIECKUX OTHOLIEHUHN MeXAY TeKCUIeCKUMIY eNHUIAMH.

Vx HeoOGXOAMMO ¥ 3HATh, U IPABUIBHO MMH IIOJB30BATHCSI OTO IJIaBHAs OCHOBA S3BIKOBBIX
3HAHUH, YeMy IIOMOTAeT «TOJIKOBO-KOMOMHATOPHBIH» CIOBaph, IO3BOIAIOMINI, He U3MEHII OCHOBHOM
CyTH, BBIPAXKaTh OGHY U Te Ke (PaKThl ¥ COOBITHS PAa3HBIMU SI3BIKOBBIMY CPE/ICTBAMH.

Iless cTaThu - OMUCATH JAHHYIO JIEKCEMY C JIEKCUYECKUMHU (PYHKIMSIMHY, PACIIOIOXUTH MX IO
OIlpefieJIEeHHBIM 3aKOHOMEPHOCTAM U ITPOaHATU3NPOBATh KKIYIO GOPMY.
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