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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={s;li =12}, )

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

LR W)
2
u X < ¢
—->?——> Wi(p) JIW(p)x] 1>
z

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

a)

A

b)

A

Hammerstein model with unit feedback is described by the equations:

y(®) =W)fly@®) +u)]. @

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:

fQ) = crx + cpx%, ®)

where c¢,, ¢, are constant coefficients and the free member ¢, 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) = Tpt1’

4)

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:

#(t) = — =22 () + 222(8) +u(t) + zu(b), )
y(€) = x(t) —u(®). (6)

For Wiener model with unit feedback:
y(© =W Hy(O] —u(®). @

From (3), we get:
@ =—p+ [prtx, ®
where

B = ;712 . )

If we consider (4) and (18) in (7), we get:
v(t) = —2v(t) + Zv2() +zu() + 7 (B — ¢, f7), (10)

y(6) = cv?(6) — % (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<c¢ <1,0 <cy, 13)
and
- 1—C1
2C2 ! (14)

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:

(o]
x(1) = 2 um (1), (15)
n=1
where u is small parameter.

3.1. Hammerstein model with unit feedback

11



Besarion Shanshiashvilii, Nugzar Kavlashvili

If considering (12) in equation (5), we get:
x(t) =— x(t) +2 x2 ) += Asmwt + Acoswt, (16)
It follows from conditions (13) and (14) that c; is a small parameter and we can assume that:

U=cy. @an

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) + cx, () . (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 get:

Xo(t) = (19)

1-cq1

%) = ——x,() += x%(t) (20)

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?) Asinwt + A(1 + w?T?) (ot )
= — Asinw sin(wt — ¢,) —
Y =20 =Dl = e + w?T7] JA =) 22 o1
¢ A7
cos Zwr (21)

2[ I-c, +w2T2] / l=c Y+o’T?

where
_ ¢ wT 20T
@, = arctg —1_C T2z Tarctg )
P2 = 2arctg - o sz + arctg —.

3.2. Wiener model with unit feedback

The forced oscillation at the output of the model is defined by the expression:
(.'F)A2 CZA2
y(t)=——

1+0°7)  2(1+0°1) cos( 201 =), (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.
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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;

e 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;

o 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. Identification 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(t) — cx% () = u(d), (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 =1,2,...,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 =1,2,...,n), then according to (10) we
get:
A=—c)xi—cx?t =u; (i =1,2,...,n). (25)

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

S8 55

i=1 i=1

=1- - (26)

TUERIET

i=1 i= i=1
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5.2. Identification 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 d,/2, @y, by, (k =12).
By equating estimate @, /2 with its theoretical values, we’ll get:

d, A2 (14+w?T?)
2 T 2(—c)l(-c)?+w?T?] " (28)
From (28) we get:
Ao[(1 =) + (1 — ¢)w?T?] = A2 + w2A>T2, (29)
After transformation of expression (29) we get:
[A%2 — dy(1 — c)]w?T? + A2 — 4y(1 — ¢;,)® = 0. (30)
Using the expression (30) at different frequencies w = w; (i = 1,2, ...,n), we obtain:
[4%2 — dy;(1 — c)]w?Ty + & = @g(1 —¢y)® — A2, (31)

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

TO = TZ. (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=§ {Az_aoi( I_?l) + [Az_aﬂi( I_?l) ]‘”rzro}z' (33)

If we differentiate (33) by T,, we’ll obtain:
BS - 2 ~ ~ 2 ~ ~ 2 2 ~~ ~ 2
— =2 {ar-a,(1-2,) 2+ [a-a,(1-2)) i )[a2-a,(1-2)) |02 | (34)

Equating (36) to zero, we’ll obtain the following expression for estimating 'I:O :

n

;[Az—ﬁm.(l—(’ ]wJ'I —Z[A-—a -7, ][ l—r 2]co:?. (35)

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

2 [12-a,(1-2))[ay(1-2,) - 4%}

7= . (36)

ZJ[AZ—E (1-2,)%w:

The application of the Fourier approximation for the output periodic signal of the Wiener model
enables to obtain the estimates of the Fourier coefficients d,/2:
-~ 2
a ) 02A o
2 A1+0?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= ZIS?: 21 ( eA-d,—ad,o ?T()) % (38)
= =
where T, is defined by (32).
If we differentiate 38) by T, and equating the received results to zero, we’ll obtain the expressions
for estimating T, and from there we get:

n

Z (amc A~ azoi) Zh
T= |= . (39)

n

~ 4
\ 2 oY

i:l

Estimates T for Hammerstein and Wiener models can be also obtained by using expressions 4,
by, (k=1,2) and compare the estimates obtained using d, .

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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HNnenTuduranusa oJHOT0 KJIaMcca 3aMKHYTBIX HeJIMHEHHBIX JTHHAMHYECKUX CHCTEM
Buccapuon lanwuaweunu, Hyezap Kasnraweunu

Pe3rome

PaccmarpuBatoTcs 3aaun WACHTH(OUMKALMU CTPYKTYPHI U NapaMeTpoB HENUHEHHBIX CHCTEM C
0o0paTHOM CBA3BI0  NPOM3BOACTBEHHBIX MPOLECCOB HA MHOXKECTBE HENPEPHIBHBIX  OIOYHO-
OpHEHTUPOBAHHBIX MOJEJEH, 3JIEMEHTaMU KOTOPOro SBIAKOTCS monenu ['ammepuireiiHa u Bunepa ¢
eIMMHUYHONW OOpaTHOU CBs3bI0. [Ipe/iokeH MeToJi CTPYKTYpHOH HICHTH(UKAIMKA B YCTaHOBUBILEMCS
pexuMe, OCHOBAHHBIH Ha HAONIOAEHWHM BXOIHBIX M BBIXOAHBIX MEPEMEHHBIX CHUCTEMBI NPU BXOIHBIX
rapMOHUYECKUX BO3JIEHCTBUsAX. PelleHne 3ajauu mapaMeTpuieckon UISHTUPHUKALNHN, KOTOPYIO MOXHO
HEMIOCPENICTBEHHO CBs3aTh C 3afadeil CTPYKTYpHOH HAEHTH(HKALUM, OCYLIECTBIACTCS METOLOM
HaMMEHBIIMX KBaJApaToB. lccnenoBaHbl alrOpuTMbl CTPYKTYPHOH M IapaMeTpUUecKOl HACHTU(GUKALUH
C TIOMOIIBIO KaK TEOPETUYECKOr0 aHAJIN3a, TaK ¥ KOMIBIOTEPHOTO MOJEINPOBAHUSI.
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O MeToaax KOHBepTAUMHU OyKMeKepcKUX K03 (PUIIUEeHTOB B BEPOSITHOCTH
Buxmop Xyyuueunu

Email: otariko@yahoo.com
Pe3iome

PaccmoTpena akTyajbHas npoliaeMa TpaHcopManun OykMeKepckHX Kodd@dHuHeHTOB B
BeposiTHOCTH. Omnucana HCTOpPHSI OOHAPY’KeHUS PA3IUYHBIMHU WCCIEI0BATENSIMM TPYIHOCTEH W
NMapajoKCcoB, CYIIECTBOBABIINX B 3TOH 00JACTH, a TAKXKe YCWIHIi, NPeANPUHATHIX MMH HA MYyTH
co31aHusl HAJAEKHOI M KaueCTBEHHOH TeOpHH TepexoAa oT KOI()(GHUIHMEHTOB K BEPOATHOCTAM W
oOpatHo. Ilpn 3TOM HeKOTOpOe¢ BHMMAaHHE Y[EJICHO M BONPOCY ABTOPCTBA CO3AAHHBIX TEOPHIl.
OTMe4eHO M Y4YTeHO BJHSIHHE HAJIOr000JIOKEHHS! HAa COOTBeTCTBYIOLME (OpMYJbl M CXeMbl
anaroputmoB. Crejan 0030p NPHIOKEHMIT TEOPUN — KAaK y’Ke pa3pa0OTaHHBIX, TAK U TpeOyrommx
CBOEro pa3BUTHA.

Knrouesvle cnosa: oykmekepckue kodpgpuuuenmot, eposmnocmu, 04ds, Khutsishvili’s theory,
the power method

1. BBenenue

[lpobnema  Ka4yeCTBEHHOrO  MOJEIMPOBAaHHS  3aBHCHMOCTH  MEXKIY  OYKMEKEepPCKUMH
KO3 PHUIMEHTAMH M BEPOSTHOCTSIMHU COOTBETCTBYIOLIMX COOBITHI MpE/ICTaBIsieT HECOMHEHHBI HHTEpEC
Uit OykMeKepoB M HMX KineHTOB. OOpa3HO TOBOps, O Mapu, 3aKI0YaeMbIX Ha CIIOPTUBHBIE COOBITHS,
MOYKHO TOBOPHTbH Ha JIBYX SI3bIKaX — Ha A3bIKE BEPOATHOCTEH M Ha s3bIKe OYKMEKEepCKHUX KO3((UIIMEHTOB.
Hecny4aiino mocneHue ABa CI0Ba MEPEBOIATCS HA aHTIIMICKHN A36IK OJJHAM KOPOTKHM CIIoBOM “‘0dds”,
T.e. mwaHcel. [IpaBuna 3akioueHus napu (GOpMYIHPYIOTCS B TEPMUHAX KOI(PPHUIUEHTOB, HO TIyOOKHt
aHaJIN3 LIAHCOB COIEPHUKOB HE MOXKET OOXOOMUThCA 0Oe3 NPUMEHEHHS TePMHHOB M (OpPMYN TEOPHU
BepostHocTed. Takum o0pa3om, pa3paboTka HaAEKHOW TEXHOJIOTHMH IEpEeBOJia C OJHOrO 53blKa Ha
JPYroii SIBIISIETCS aKTyal bHOM Mpo0sieMoii. B HacToseit craThe Mbl OrpaHHYMMCs IPOOIIEeMOid TTepeBoa
Oykmekepckux Kod(pQUIMEeHTOB Ha COOBITHS B BEPOATHOCTH AITHX coObiTHH. OOparHas mnpouexypa
UCIIONB3YET TE XK€ MAEH, XOTS M UMEIOTCS HEeTPHBUAJBbHBIC HIOAHCHL. MBI COCPEIOTOYHMMCS Ha MPSMOM
nepeBoje.

2. ITocTaHoBKa 3a1a4H

Hamra 3amava ¢Gopmymupyercst OOBOJBHO MPOCTO: daH Ko3(¢uiueHT K, BBICTaBICHHBIH
OyKMEKepOM Ha KOHKPETHBI MCXOA HEKOTOPOro CIy4YailHOro coObITHS, TpedyeTrcs OnpelneiuTh
BEPOSATHOCTH P 3TOro Mcxona. HamoMHHMM mpocToe MpaBHIO PAacy€TOB MEXKIY HMIPOKOM, JearoluM
CTaBKy M OyKMEKepOM, MPUHUMAIOIIUM 3Ty CTaBKy. Ecim Mrpok yraman ucxox coOBITHS, TO OyKMeKep
BO3BpAIl[aeT eMy CYMMY CTaBKH, YMHO)KCHHYIO Ha K, eciu jke mporHo3 Urpoka OKa3ajcsi HeBEpHBIM, TO
cymMMa craBKH ocTtaérest y Oykmekepa. OueBuaHo, uto K > 1, WHaue MIPOKY [OEiaTh CTaBKYy HE MMEET
cMbicina. OYeBHIHO Takke, uTo mpomsBeneHne Kp < 1, naaue Gykmekep OyaeT B CPEIHEM MPOUTPHIBATH.
JleficTBUTENbHO, MAaTEeMaTHYECKOe OKHIOAHHE BBIUIATHI OYKMEKepa Ha NMPUHATYI0 €AMHUYHYIO CTaBKY
pasao pk + (1-p)x0, 1 OHO He JOIDKHO TPEBBINIATH CYMMY OTOM CTaBKH. BennumHy € = Kp ecTecTBEHHO
Ha3bIBaTh BbIIAa4YeH, COOTBETCTBEHHO OYKMEKepy OT €JUHMYHOW CTaBKH B CpeIHEM OCTaéTcs CymMMa,
paBHast (1- €) > 0. DTy ke CyMMy B CpeIHEM TPOMTPHIBAET UTPOK M BO3HHKAECT BOMPOC — MTOYEMY K€ B
TaKOM cllydae OoH mrpaer? Jlemo B TOM, YTO Y HErO MMEeTCsl CBOsl, OOJiee BBHICOKAS OLIEHKA BEPOSATHOCTH
HCXO0/Ia, HA KOTOPBIA OH CTAaBHT, W 3Ta OLECHKA BEIMYMHBI P TAKOBa, YTO MpoM3BeneHue KP mpeBbimaeT
eNMHULlY, T.e. MATEMaTHYeCKOe OKHIAHWE BBHIUTPHIIIA HIPOKa MOJOXKHTEIBHO, HHAYe TOBOPS,
BEINTPHIBACT OH, a He Oykmekep. Bmpodem, Oomplnas 9acTe WTPOKOB HE YTpYXKAaeT cedsi pacdérom
BEPOSTHOCTEH, a SIIEMEHTapHO HAJIeeTCsl Ha yaady.

Ham mnonamoOWTCS TOHATHE TaK HA3BIBAEMOTr0 dYecTHOro KoddduuueHta. IDTO TaKOH
KO3(QUIMEHT, TPH KOTOPOM MATEMAaTHYECKOE OXHMAAHHWE BBIMUIPHILA OyKMEKepa paBHO HYIIIO.
OueBumHo, 9yro OH paBeH 1/p. Hampwmmep, dectHble KO3()(QHIMEHTH Ha BBINAICHWE OpJia TIPH
noxOpacklBaHUK NPABHJIBHOM MOHETBI, HMIECTEPKH Ha CHMMETPUYHOM HWIPAIbHOM KyOWKE M KPacHOTO
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[[BETa B PYJETKE PaBHBI, COOTBETCBEHHO, 2, 6 U 37/18. B ornnume OT yka3aHHBIX NPHMEPOB, 3HAYCHHS
YECTHBIX KOA(PQUIIMEHTOB Ha NCXOAbI OYKMEKEPCKUX COOBITHI M3BECTHBI JIUIIb MPUOIU3UTENBHO, IO TOH
MIPUYMHE, YTO NPUOIN3NTENHLHBIMH SBIISIOTCS OLEHKHA COOTBETCTBYIOIINX BeposTHOCTEH. BBuay mpsiMmoro
BIIMSIHHUS TOYHOCTH OLIEHKU BEPOSTHOCTEH Ha MPHUOBLTE OYKMEKEPOB, MOCIIEIHUE YACISIOT 3THM OIEHKaM
O4YeHb 0O0JIBIIIOE BHUMAHUE.

ITocne Toro, kak OyKMeKep OIICHWI BEPOATHOCTb, a, CIICAOBATEIBHO, H YeCTHBIA K03 QHUITHEeHT, OH
BBICTAaBIISIET CBOW KOI((HUIMEHT, MEHBIIMH YECTHOro, T.C. YIAOBJIETBODSIOMMI YycioBuio € < 1.
Hampumep, ecnm TeHHHCHCT BCTpedYaeTcss ¢ PaBHBIM MO CHJIE HPOTUBHUKOM, TO Ha ero mnobeny
BBICTaBIIsIeTCS KO3 duieHt, pasubii 1.9 < 1/0.5 = 2, unu okono 3toro. Llenpto GykMekepa sBiseTCs
MOTyYeHHE MaKCUMAaJIbHOW MPUOBLIN OT NMPOAAXKH KIMEHTaM HaleKAbl HA BHIMIPHILI, YIPABISIONIAM
rapamMeTpoM JKe SBIsieTcs Bblnada €. Mpl OyzmeM mpearosarats, 4To OyKMeKep BBHIOMpAET ONTHMaIbHOE
3Ha4YeHHE HTOr0 IapaMeTpa, T.€. ero MPUObLTL J0JDKHA MaJaTh Kak MPU YBEIMYEHHWHU BBIIAYM, TaK U MPU
€€ yMEHBLICHUH. DTO MPEANOIOKEHNE OCHOBAHO Ha YPE3BbIYAHO Pa3BUTON MHTYHIIMK U MaKCUMaJIbHOM
MH(OPMHUPOBAHHOCTH ONBITHOrO OyKMekepa. B npuenénnom npumepe Boiaua € = 1.9x0.5 = 0.95, Ho B
HEM IIAHCHI IPOTUBHUKOB M3BECTHHI. B obmmem ciydae u3z K = 1.9 paBerctBo p = 0.5 He BbITEKAeT, T.K.
YPOBEHb BhIJJAYM HaM HEM3BECTEH — OH He 00s13aH ObITh paBHbIM 0.95. Bosee BbImykito nmpobiema BUIHA B
cydae K = 1.5 ms tennnca winn e K = 1.9, Ho 1u1st TpéxpesynbTaTHOro PyrOONpHOro MaTya.

B ypaBHeHuu € = Kp oOTHOCHTENTBHO BEPOATHOCTHU P BbIaya € SBISETCS HEM3BECTHBIM MapaMeTpoM
W HaM HUYEro He ocTaércs, Kak OLEHUBATH HE TOJNBKO P, HO M €. /Iy e€ pelieHus] Mbl HCIOIb3yeM
JIOTOJTHUTENbHYI0 UH(OpMALUIO 0 KOI(PQHIIMEHTaX Ha albTePHATUBHBIC UCXObl COOBITHSI — B TEHHHCE
9T0 KO PHUIMEHT Ha TIOOey COolepHuKa, a B gpyrdone — 3To ko3 uIMeHThl Ha HUYBIO U Ha MOPaYKeHUE
U30paHHON HAMM KOMaH/bl. MBI OrpaHHYMMCS TOCTAHOBKOI 3a/1a4M JUisl TPEXPE3YJAbTATHOTO COOBITHS —
pacripocTpaHeHue e€ pelleHHsT Ha COOBITHS C JIByMs, YeThIpbMSI U Ooyiee B3aWMOMCKIIOYAIOIMMU
UCXO/IaMH, COCTaBJISIOLIMMHU MOJHBIA KOMILIEKT, 3aTPY/AHEHUH HE MPEJICTaBIIsIET.

Wrak, MCXOAHBIMHM JaHHBIMH B Haleil 3amade smisiercs Tpoika koddoumuentoB Ki, Ky u ko,
COOTBETCTBEHHO Ha MMo0ey, HUUbIO U MOpa)keHHe KoMaHbl ¢ HoMepoM 1 B marde 1 VS 2. Ha Beixone
TpeOyercs ONpeeTuTh COOTBETCTBYIOIUE BEPOSTHOCTHU P1, Px U P2, @ TAK)KE BBIIAYH €1, Ex U €2.

3. Knaccuueckas: Teopusi

TpyaHOCTE MOCTAaBIEHHON 3aJa4uy 3aKJII0YaeTCs B TOM, YTO JUISl ONPEAENICHUS IIeCTH HEM3BECTHBIX
MBI HIMEEM JIMIIb YeThIPe ypaBHEHUs — 9T0 € = Kip;, i = 1, X, 2 u p1 + px+ P2 = 1. IToatomy mpuxomurcst
JenaTh HEKOTOpble NPEIIOJIOKeHNsI O IOBEACHHM HEM3BECTHHIX BenuuMH. Kiaccmueckuilt mopxon
Oe3ane/UMOHHO MOPa3yMeBaeT BBHIIOJHEHHE PABEHCTB €1 = € = €2 = E = const. B takom ciyuae
nonmygaem Pi = E/Ki, toe E = 1/(1/ky + 1/ky + 1/k;). Kiaccuueckoe pemieHue ecTh MepBoe, 4To MPUXOINT B
TOJIOBY, TIO3TOMY OHO HE UMEET KOHKPETHOro aBTopa. bonee Toro, monroe Bpems Jaxke MBICIL O KaKOM-
00 OTIMYMM BBLIAY ApYyr OT Apyra W or E Obuta HempuemieMmoill M E 1o ompeneneHuro cuuTanoch
BbIJIaueil Ha 3aJJaHHYI0 TPOHKY Kod(duieHToB. MbI He OyJeM MepeuucisiTh HEIOCTATKY KIacCHYECKOM
TEOpHH, KOTOPYIO MBI HasBanu E-monensro. Onu ykaszansel B paborax [1-10]. Bcé xe ciemyer oTMETHTS,
4TO BENMYMHA E B OmpenenéHHOM CMBICIE SIBISIETCS CPSIHHM 3HAYCHHEM TPOHKH (€1, €x, €2) U IpH
HaNMCcaHu# Ko3((HUIMEHTOB OHA CIYKUT XOPOIIMM OPUEHTUPOM ISl OyKMeKepa.

4. ABTOpcKasi MoJeJb

C 2001 roma aBTOp MpaKTHYECKH 3aHUMANCA OykMeKepcKkuM Om3HecoM, a k 2008 romy mm Obuia
pa3zpaboraHa HoBasi Teopus mepexona Kod(pPHUIIMEHTHI-BEPOATHOCTH, HW30aBIEHHAs OT HEIOCTATKOB
KJTaccuueckoii Teopun. B mepenncke [10] on momenumiicst cBoeit Teopueii ¢ aBTopamu pabotsr [11]. B aroi
pabote OyKMeKepbl pacCMaTPUBAINCH B KAYECTBE SKCIIEPTOB 10 NMIPOrHO3Y MCXOAOB CIIOPTHBHBIX MaT4eH
W Ka4eCTBO MX JKCIIEPTH3bl OLEHUBAJIHMCh Ha OCHOBE OIPOMHON CTAaTHCTHYECKOW Ga3bl MaHHBIX. [lpu
9TOM HCHOJIB30BAINCh BEPOATHOCTH HCXOZOB, MOJNYyYEHHBIE 1O (HOPMYyJaM KIaCCHYECKOH TEOpHUH.
ABTOpBI cpa3y jKe OLEHWIN TEOPeTHYECKHE NPEUMYIIECTBA NPEITIOKEHHON MOJIENHU, OTKAa3alnuCh OT
KJIaCCHKM M BC€ CBOM pPAacu€Thl MPOM3BENM 3aHOBO, HO YXKe IO HOBBIM (opmynam. Pesymbrar,
onybnukoBaHHbIA B [3], mOKa3anm 4To mOKasarenu Bcex, O3 MCKIIOYEHHs, SKCIEPTOB YIYULIMINCH H,
TaKuM 00pa3oM, peajbHas CTATHCTHKA TaKkKe MOATBEpAa sIBHOE NMPEHMYIIECTBO aBTOPCKOW MOJIEIH 110
CPaBHEHHUIO C KJIACCHYECKOW. 3aMHTEPECOBaHHBIC CIICHUATHCTHI MMO3HAKOMWIIUCH C HOBOH MOJICNBIO B
npuinokennn B Toit ke paGoter [3] mom wmasBammem Khutsishvili’s theory. Omyckas Baxmyro
MOTHBAIMOHHYIO YacTh HAIICH TEOPHH, M3JIOKEHHYIO Kpatko B [3] u moapoOGHO B MaIOmOCTYIIHBIX
HAYYJHOMY cOo00mIecTBy paborax asropa [1,2], W3IOKHM OCHOBHYIO HIel0 Hamiero meroma. Ona
3aKJIFOYAeTCs B €CTECTBEHHOM IPEANIONIOKEHHH, YTO BBIada € 3aBUCHT OT BEPOSTHOCTH P 10 CTEIIEHHOMY
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3axony: e(p) = p'%YM, rne morapudm Gepércs Mo ocHOBaHMIO 2, a 3HAYeHHe H HaxommTCA YMCIEHHO U3
HeuHelHoro ypaHenns Y Ki'°9W2H) = 1 rne i = 1, x, 2. INapamerp H oHO3HAUHO XapakTepu3yeT
HCKOMYIO CTeNeHHYI0 (QYHKIHIO depe3 e€ 3HaueHue B Touke P = 1/2: H = e(1/2).

Heobxoaumo Tarxxe OTMETHTh, YTO BMECTE C M3JIOKEeHHeM B [3] Hamieil Teopuu mpekpaTui cBoé
CYIIIeCTBOBaHHE TaK Ha3bIBaeMblil mapajokc favorite-longshot bias [12], umetomumii ucropuro ¢ 1949 rona
[13]. Onu 3akirovasncs B TOM, 4TO KOI(OHUIMEHTH HA SIBHBIX (DABOPHTOB 3aBBIIIATNCH, & Ha SBHBIX
ayTcaiinepoB, HaoOOpOT — 3aHmWXkaimuch. Hama pabora mokaszana, 4To Ha caMOM Jielie  HHUKAaKHX
3aBBINICHAI 1 3aHIKCHUI HET — OYKMEKephl JeCTBYeT OMTHMAIbHBIM 00pa3oM, TO €CTh MapajoKkca He
CYIIECTBYET. ITO ObLI MapasoKec B paMKax KJIacCHUYECKOM Teopur. Pe3oHancHas pabdora [3] uMeer cBbIIe
70 mUTHPOBAHMH W oNpeseNI€HHAs UX YacTh CBsI3aHAa CO CCHUIKOM Ha Hamry Teoputo. Ho numib HeCKOmbKo
ABTOPOB HE MOJICHWINCH yKa3aTh MM M (aMIIMIO aBTOpa TEOPUH — 3TO cenaHo B paborax [4,14-17].
Cpenu HEX HEOOXOJMMO OTMETUTh pabOTy aBCTpanuiickux yuéHsiX [4], B KOTOpOi OoHM crenanu 0030p
MOMBITOK YIYUIICHHUS KIACCHYECKO# Teopru. DTO — aJIMTUBHBIA MeTO/ [5], MyTbTHILTHKATHBHBIA METOJ
[4] u meton Illuna [6,7], koTOpble aBTOPBI 3aCITY)KEHHO PACKPUTHKOBAIHM M MPEIIOKUINA CBOH METO,
cosnamarommii ¢ Hamum: “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 npuBenéuuoit tuTaTel — 310 padorsl Kiapka 2016 roga u 2007 roxa, a [3] - 310 pabora
Borka u XKmanoa 2009 roma. ITo Bceit Bumumoctd, Kiapk u aBTOp HacToOsIIeil CTaTbu pa3padoOTain
OJIHY U Ty € TEOPHIO HE3aBHCHMO JAPYT OT apyra. E€ HasBauus pasusrcs: Hame — 310 H-momens [1],
Boeka u Xmaunosa — sto Khutsishvili’s theory [3], a Kimapka — ato The Power Method [4]. Crates
Knapka ¢ coaBropamu 2017 roma Habpama 11 umTtupoBanmii, ctaThu ke aBTopa [1,2], BuaHMO,
TPYAHOCTYIHBI — TOT e Kiapk nutupyer e ux, a [3].

5. HaJsioroo6.10:xxeHne GyKMeKepoB 1 000011IeHHe TEOPHH

BykMekepckuii Ou3Hec B psfe CTpaH 3amnpemiéH Mo NPUYUHE ero “TIETBOPHOro” BIMSHUS Ha
6C3BOJ'IBHBIX rpaxxaaH, TpaTAIUX HEAJACKBATHBIC 10 CPABHEHHIO CO CBOMMHU JOXOAaMH CYMMBI Ha 60pb6y
C 3aKOHaMHU TEOpUHU BEPOSTHOCTEH M MAaTEMaTHMYECKOM CTaTUCTUKU. TaM ke, Te OH paspeliéH, Ipecc
HaJIoroB Ha OYKMEKEpOB M HX KIHMEHTOB IIOCTOSHHO BO3pAcTaeT M HEaJeKBaTHBIE a3apTHBIE HMIPOKH
Oankporsitca emé Obictpee. OuepenHbIM ymapoMm JUisi HUX ObUIO BBEIEHHE Hajora Ha 000pOT
OYKMEKEpOB, 4TO JieJlaeT Hally TeopHio Hed(EeKTUBHOI P BEPOSTHOCTIX UCXOJOB COOBITHH, OIM3KHX
K equHuue. JleMCTBUTENbHO, YNOMSHYTHIM BHJ HaJOra YCTAaHABIMBAET MJs BbLIAYM €CTECTBEHHBIN
MIOTOJIOK, MEHBLINI €AMHHUIIBL, @ CTeNIeHHas (QYHKLUS [IPU 3HAYEHMAX, ONNU3KUX K SIUHHMIIE, 3TOT ITOTOJIOK
npobusaet. Kpome 3T0ro, B ycrnoBusx Hajiora ¢ o00opora y OyKMeKepoB HMeeTCsl BO3MOKHOCTB JICTAJIbHO
CKpBITH CBOH O0OpOT 3a CYET CTHUMYNIHUPOBAHMS SKCIIPECCOB — CTABOK HA HECKOJIBKO HE3aBHCHMBIX
ucxonoB. Koadpuument Ha skcnpecc MoxeT ObITh paBHBIM 500 ¥ BEIIIE, HO 3TO JOCTUraercs 3a Cuér
CHJIPHO YMEHBUIEHHBIX 3HAa4CHHH (D) MpU MajbIX BEPOSTHOCTSIX, U Y OYKMEKEpOB HOSBILICTCS Pe3epB
1015 o0BbsIBIIEHNS OOHYCOB Ha 3Kcmpecchl. Utak, mpece Haiora JaBHUT Ha CTeNeHHYO QyHKIMIo H-monenu
JBOSKUM 00pa3oM: IpH OOJIBIIKMX P — B CTOPOHY YMEHBIICHHS €€ 3HAUCHHI, a P MaJbIX P — B CTOPOHY
YBEJIUY CHUSL.

VuutpiBas BbIlIeCKa3aHHOe, B [2] pamku Hamieil Momenu ObUIM Da3ABHHYTHL C ITOMOIIBIO
crenyromeit Momudukamuu Gyskuun Beigaun: e(p) = a + (b-a)xp'°9®-AH) - [py ecrectBeHHBIX
orpaHudeHUsX Ha mapamerpsl H, a 1 b (omgro u3 Hux 0 <a < H < b < 1) sta pyHKIMsS Bo3pacraer mo P u
e(0) = a, e(1/2) = H, e(1) = b. Ilpu orcyrcTBHK Hasmora ¢ obopora b = 1. PeansHo 3HaYeHWE & TOIKHO
npuHauIekars uarepsany [0, 0.4], swauenne b — unrepsany [0.9, 1], a sHauenme H — unrepsany [0.75,
0.99]. IMapamerpsr a u b MmoxkHO caenath 3aBucsmmu oT H. C TeXHUYECKOW CTOPOHBI IS HAXOXKICHHS
TpoOiiKKH BeposTHOCTH WM H 1o Tpoiike KOI(Q(HUIMEHTOB clemyeT YKe pemaTh CHCTeMY M3 TpEX
HEJMHEHHBIX M OJHOr0 JHMHEHHOro YpaBHEHHS OTHOCHUTEIBHO BeposTHOcTed M H, uro He sBisercs
npobiemoii [2].

6. IlpuioxeHus

CxemMa mNpUMEHCHHS M3JIOKEHHOM TEOpUH mpo3padHa [2]: BHAaYame KOHBEPTALMS JAHHBIX
KO (UIMEHTOB Ha OCHOBHBIC HCXOABI COOBITHII B MX BEpPOSTHOCTH, 3aTe€M II0 M3BECTHBIM CTPOTHM
MaTeMaTH4YeCKUM (OpMyJiaM BBIYMCICHHE BEpPOSTHOCTEH Ha COMYTCTBYIOLIME HCXOIBI M, HAaKOHEI,
00paTHBIi epexo.1 K KO3 UIIeHTaM Ha STH UCXOIBL.

CaMoe sneMeHTapHOE MPHUIOKEHHE — 3TO pacuer K0d(H(UIIMCHTOB Ha ABOMHBIC W O€3HMYCHHEBIE
ucxoms! [2]. Ecim, k mpuMmepy, 310 1X, TO BHaYase HYKHO MepedTr oT Ko HUIHEeHTOB Ha modeny 1 u
HUYBIO X K BEPOSATHOCTSM P1 U Px, 3aTEM BEIYHCIHUTH BEPOSTHOCTH MCXOAA 1X IO mpocTeiiei Gpopmyse
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O MmeTogax KOHBepTAUM OyKMEKepPCKHX KO3()(PHIUEHTOB B BEPOATHOCTH

Pix = P1 + Px U, HaKOHEI, TepedTH OT Pix K Kix. Jlerko mokasaTth, 4TO ABOWHON Kod(duitmeHt 1x,
HaWJICHHBIN MO MaHHOH cXeMe, ONTHMAJieH, B OTJIMYHE OT 3aHIDKCHHON KIACCHYCCKON BEITUYMHBI
Kix = KiXKy/ (K1t+Ky).

Bropoe npunokenne — 3To pacuér Ko3QPUIMEHTOB Ha SKCIIPECCHL. 37IECh B CPEAHEM 3BEHE CXEMBI
ucrionbp3yeTcss (opMysa BEpOSTHOCTH TIPOW3BEICHMS  HE3aBHUCHUMBIX COOBITHI. BakHbIM sBIisieTcs
TIPaBUIIBHBIA BEIOOp OyKMEKepoM MapaMeTpa a.

Tperbe mpunoxkenne — 370 pacu€T Kod(H(PHUIMEHTOB Ha MCXOAbI MHHOBAMOHHBIX BHPTYaJIbHBIX
Mmardeii [18]. B cpeqiHeM 3BeHe BEpOSTHOCTh, HATIPUMED, BUPTYAIbHOH HUYBH €CTh CyMMa TPOU3BEICHU I
BEPOSATHOCTEH Ha MOOCIBI, HUYbM W MOPAKECHUS BHPTYAIbHBIX COIMCPHUKOB B COOCTBCHHBIX pPEaTbHBIX
MaTyax.

UerBEpTOe NpHIOKEHHE — CaMOE CIOKHOE O NPUYMHE TPYTOEMKMX BBIUMCICHUH B CpeIHEM
3BEHE CXEMBI, KOTOpblE HY)XHO IPOM3BOIUTH B peaJibHOM Macmitabe BpeMeHH. OHO ke SIBISIETCS U
CaMBIM [ICHHBIM CPEAM PACCMOTPEHHBIX, 3TO — pacyeT KOd(P(HUIIMEHTOB TeHHHCHOro Mmartda in play
[19-20].

OtnenbHOE HampaBlieHHE, MpPHUMEHSIONIeE Hally TEOpUI0, — 3TO aJIrOPUTMBI IPOTHO30B,
HCTIONIB3YIOIINE HKCIIEPTOB M MPOXOISIINE anpoOaluio Ha WH(OpMAIUK O JOCTHKEHHUIX OYKMEKEepOB.
Ono paspaborano B padorax [3,14,16,17].

7. 3akarouyenue

[TpakTHYecKylo TOJIE3HOCTh HJeH, M3JIOKEHHBIX B HACTOSIIEH CTaThe, YJOCTOBepsieT (akT HX
TPUMEHEHHUSI 110 KpaiHeld Mepe Tpems IPY3HHCKHMH M IBYMS aBcTpamuidckumu [4] OykMeKkepcKaMu
KOHTOPaMH.

39130939610 3m9B0GOIOEIOOL 5¢BdIMMDGOTO 3MB3gMEHIEOOL g0mEgdol Fglsbgd
3095026 boy0020¢70
®g00)

39bboemos 3993093900 398303096 GHOOL  sedIMdGdT0  3mbB3gMEEO0L
3dBHMOMM0 3010 gds. S0fgMowos bbgssolbgs 933¢wg3sM0lL 90gM 93 M3 sOGLGdWIO
Lodbgarggdols s 356EMJLYdOL s0BMBIbOL, 3Mgm39  3mIB0(30I6GHIO0ID SEBSMMBYODY
2300003 s-35IMbgol  Lsodgm @s  baMolbosbo mgmMol dgddbol qbobg  dowgdmwo
doeolibdgzol obEHMmMos. s35LMsbs3g 9M3399I0 YwIMeEEgds 809dw3bs d9ddboero mgmmogdol
93GMOMIOL  Logomblsg.  s©0bodbmos ©s  2v035wolfjobgdmmo  dga3™ol  Bgysgagbs
d9350530L BMOTMYEIPOLS O 5EIYMO0MNTJdOL bdgd9dDg. J0IMbOEIE0s MYMMHOOL 53¢r03530900
— OeRMO3 339 9909853900, SB939 0LYIMIOO, MMIEgdOE 0530L 29B30056MGBSL FmombmgL.

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 xy, X2, ..., Xy
ﬂ}--j- th raw materials reserve, j=1,2,...,m;
w;;-j — 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;
TL, TF — correspondingly lower and upper bounds for s-th plant period of duty, , s = 1.2, ..., k:
et ;- 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:

xX; = Z;f:j_ Oz Loy
B =3 a,ty; =B,
Z:‘zlmﬂ- E;{:iﬂ'si L =007 =12, .m;
TgL = ;!:j_tsi = TSU-'S =12,k Ei:l ;!:j'tji =T

All variables, mentioned above are nonnegative. The criteria are:

Revenue:
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k
$, = 2?:1'5:' E_q:lﬂ'sftsf ;
Raw materials minimal consumption(maximal residue):
_wm g n k .
‘:bj—zi:l{,ﬂi - E[:lmli Eszlusltsl }'

Economic efficiency:
P:-_E_;g{:-_':ﬁi—b.s[}f’.s[f?.s[ - .

E?z ._E_'s"':-_b_g[r_g[:r_gﬁ c

‘b:a:

Time:
_%s n
¢4 _Ek:j_ i:ltgil

The third functional is a homographic function, that by well- known [1] transformation reduces to
the linear one. Let

1
S B byt ag +C

P

and
Eoi@ = 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=S1, 5% canys - max o

Fy =X72,(0;p — X, By wijas; v — max (2)
Fy =N, B (6-by )y @ — Cp = max 3)
Fy =-X5=12%i=1Ys — max (4)

In new denotations the constraints will have the following form:
ey —Bip=0;
B p-Tiey @y ys = 0;
;p— E;‘:lzf::l 0w Vs = 0,7 = 1,2, ..,m; (5)

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

2 il
& =1

k=11

;!:1}'131"?3‘[']‘3 =0s5=12 ..,k
TYVp-5h, v = 05212,k

k=1 2i=1Ysi D +Cp=1;
For solving multicriteria{(1),(2),(3),(4)}-(5) problem we use Pareto’s method [2], by which for
every functional F.l=1,...4in given 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} F? | F#~the values, corresponding to ), Fy (Ff F7 , B3~ the values, corresponding toF3,),

F;(F;.F;, Fi-the values, corresponding toF}). After that, the following problem with one criterion is
set in the form:

F=5f,"2 — max (6)

I
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with the constraints (5) .

The numbers oy, 0y, 005,00,= 0, E?=1 o, =1, are weight coefficients for partial
criteria Fj, I=1,...,.4 . Every solution of the problem (6)-(5) for any fixed feasible combination of the
coefficients oc;,1=1,...,4, is Pareto-effective solution and the set of these points is Pareto-set for given
problem. As a rule, the coefficients oc;,1=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 d;,I = 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*.

i FZ FE F
0=1-—(ay+a; F=+ar3 = F4)¢f~ dy
Fi Fg F3
0=1—(m +|:rf.+ar3F_+n':4F.)"=i o (7)

F3 F
0=1- I[f:l—+ar« +ar3+f:4F.) d

i

F F
0=<1- {ErlF_-+g"F-+g3F+g4} = 34

Let
g =maxd,! =1,..,4

Then inequalities (7) will be:

2 FE F3
O+ —+g —+s—+d = 1
<R o F

F} FZ F3
0 =0y tismtd = 1 8
il A (8)

Fg F3
ﬂlF+ﬂﬂF_+Er3+ﬂ4F.+a =1

F F F
QJ_F_'FQH +|Sr3F_+f:4+ﬂ =1

F

Let

(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:

Gyt Yoy g ¥yt ftd = 1

Gy ¥ oGy HOg ¥ gnt Oy Y 4o+ O =1

C)]
Oy ¥iat@z ¥ g+t +8 21
0y Yra Foo)oy +0aya ta, +8 21

Now let’s solve the linear programming problem
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U(er, @) = 8@ — min

with the constraints (9) and (10):

4

=1 0G=1, 06, 005, 005,00, 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

—_ %k .
X;= 23:1 L ts:'v
n k
Eg‘:lmi_;l' Eg:lﬂ'ﬂ' ts‘i"

the last sum is the amount of the j-th raw materials, used by the = -th plant for producing of i-th product,
corresponding to the compromise values of t.;,i = 1,2, ..., m;5 =12,..,k;j=1,2,...,m.

50600030 LfoMdMms Jugeol m3E0dsErm®o 3w99smdol ELOYYAT©
@3¢0 bobs®yerody, big bt sosbo

Ggbogdy
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035bobmm  FoerxzmFgdso  bgwgmeol  gosdsdvydsggdgmo  3md3sbool  Lbzsalibgs
LoddEs3MmOL LsHoMTIMms Jugerol FMTomdol M3EH0T0BsE30s. 5B, MBS Pom35cOLFobYdw
0gdbsl 89BwM3900 6900w gMby, MMBY s LofoMdmms LoddwogzMggdby. LEG0sdo o0
0653536003 gM0Yo  m3EH0ToDBoEgool  8mEbolbsmzol  gobobowmgds 4 3G0oGgcmowdo:
dogdLbodocrm®o dgdmbiagowo, Byowgmwol dobodser®mo @sbsbotxo, M9bEMVIMds s OM.
3aM®omddo 459m0ygbgds I35 3IM0GHIMOmo  53m3560L gMm 3MH0EHIMH03056Dg ayzs60L
3569@™L dgmmo. fmbomo 3mgx0309bEgOoL  AsdmbsmazErgms©  gsdmygbgdmwo dgmmeo,
390m0035990o  [3]-00, Mol msbobdoog bgds  @Wm3sMo  3HoE H0Mdgdol
™3300s¢0Mo  36003690mdgd0Lash  3m33MMAolaro  sdmblbgdol  odbodsErmMmo  gosbMol
dobodobogos. gb dgomEo  Lodreegdsl  0denggs  dogommo  fimbomo  3mgz0i3096¢3 0L
®309d&HwM0o 3609369cmdqd0 9Ju3gMEms Imbsfogrgmdols oMgdy.

AJITOPMTM /ISl ONTUMAJIBHOIO IVIAHUPOBAHUS PaGOThI CeTH NpeaNnpPUsiTHIi
Hanu Cuxapynuose, Hyezap /laouanu
Pesome

Lenbio uccenoBanns sSBISETCS pa3paboTKa aIropuTMa, MO3BOJSIONIET0 ONTHMH3HPOBATh padoTy
CeTH TPEANPUATHH C Pa3IMIHOM MOIIHOCTHIO, TIPHHAIUICKAIIEH KOMIIAHHH TI0 TIepepadoTke
CKOponopTsImerocs celpbs. [Ipn 3TOM TOKHBI OBITH YITEHBI OTPAaHUYCHUS Ha CHIPBE, BPEMsI, MOIITHOCTH
mpeanpusTiid. B cTatbe s 3TOH 3a1a4i MHOTOKPHTEPHATBHON ONTUMHU3AINHA PACCMOTPEHBI 4 KPUTEPHS
ONTHUMAJBHOCTH: MaKCHMaJIbHAsl BBIPYYKa, MUHHUMAIbHBIC 3aTPAThl CHIPBS, PEHTA0EIbHOCTh M BpeMs. B
JITOPUTME HCIIONB3yeTcs MeTox [lapeTo cBeieHns] MHOTOKPHUTEPHAIBbHON 33/1a491 K OTHOKPUTEPHAIHHOM.
Jli1st BBIOOpa BECOBBIX KOI(()HIIMEHTOB HCIIOIB3YETCSl METOI, MPeIIOKeHHbIH B [3], cormacHo koTropomy
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MUHAMHU3HUPYETCS MaKCUMAaJIbHOE OTKJIIOHEHHE KOMIPOMHCCHBIX PEUICHHH OT ONTHMAJIBHBIX 3HAUYEHHH
JIOKAIBHBIX ~KPUTEpUEB. OTOT METOJA TIIO3BOJISET IIONYyYUTh OOBEKTHBHBIE 3HAUYEHHS BECOBBIX
K03(GHUIMEHTOB 0€3 y4acTHs IKCIIEPTOB.
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LobP3MIOOL FgNMEO. 5WAMOO00T0 FFomdl J909bs0MS:

N — dogwo @odob (33005000, OMIgeoE Tgglodsdgds sOLYIMWO  356M05BEJOOL
MomEOIbMBL;

M — dogwo GHodob 33ws©o 3308396908 oMM 356056G0L  $8mEBg30L
39000b393580 ©35¢gdIMS BromEIBMdL;

K — 8ogwmo $odol (33¢0000 230639690L  oMbgdeo  @sds@gdomo  MHglm®dlgdol
LSbHYMBIMS MOMEOYOMDLs;

L - 8ogwmo @o30L (33e000  358mbobogl  @MHmomo  3gHomEadol  Hom@gbmdsl,
3G 3 SHOL IYMBOEO JMNGo LRI 39MHOMPO;

Bij — dmgo @odol memysbbmdowgdosbo dsbogos, i=1,2,..., n, j=1,2,..., m. 00 sbobsgl
3960056@g00Ls s 53 39M056EGOT0 T90535¢0 35¢GdIMS LOYBL;00 Sbsbogl goMosbEgdls ©s
o3 goMoobBgddo dgdogogn ogomgdosms Logdls

Aj — Odogmo GHodol mMysbbmdomgdosbo dsbogos, i=1,2,..., L, j=1,2,.. K. Aj
230639690 i-96H0 By BLZoML, MMIgEoa 89odergds s9mygbgdve ogbsl k-6 3gGomdo;

Cijk — d00geo Godol  LsdyobBbmdogdosbo dsbogos, 1=1,2,..., M, j=1,2,...L, k=1,2,...,T.
Ciik 3306396900 j-96H0 G030l GHaLwyOLOL Mom@bmdL, HMIgerog LoFo®mms | -MHo I35 gdOL
gLl gdEsE dolo b gdolmzol LsFomm ™ol K -6 3gMHomdo. 53 doliogol dgbsdy
296Dm3ogdol  LogMdg  s0gdYEos  Jodlodserwyo  3gMomEo T,  6oash  dgodangds
3B9dMOEIL 535S, MHMIEOL FbEMEgdsE dmombmal o osb slvgad 3gMomb.

Hi — dogwo 3odol ghmasbbmdowgdosbo dsbogos, i=1,2,..., M, H;  ULob@gdsdo
dmbgg®obl 96 [0, T] 39Gomol 3obdsgermdsdo MMoL 08 dobodowrvy® 3mdgb@l, GMdguwby
QM3 56 g0dwgds oYxdIo ©s35wgdol TGleIEgds;

Pi — 990 $Ho3ol gohmysbbmdowgdosbo dsbogos, i1=1,2,..., M, Pi 33039690l i-mMo
G030l ©535gd30L Lol gdESE LdFOMHM MHMOL bobyMdwogMdsls;

Di — 90gwo o030l ghmasbbmBowgdosbo dsbogos, i=1,2,..., M, Di 4308396900 i-m6o
G030l ©35¢9d0l  oMgdGHowe 35©9dL. o6 [0, T] 3gMomol gsbdsgermdsdo Mmool ©0d
35dbodocow®  ImIgbEL, MHMIgEbg 33006 56 Fgodewgds fygdIEo 0gml i-9Mo ©I35¢gdOL
A9 gds. Y39 ©OZOGds 56 Fgodwgds 0gml oM9d@owwo. sdoEMd 5M5E0M G000
05350900l dgbsdsdolo gegdgb@o 99 dslogdo sLLYJRTO 3gM0MEOL dmem dMmIgBEOL GHMEOos.
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306390 dem3do bgds Lafigobo Imbsoigdgdols Tg@sbs, dsmo 930s6%bg 4odmEebs, Mog
99b396MGOL bLyM30¢ol 9gdmbggzsdo bsFoMm TgufimMmgdgdOL LodroEgdsls 0dwggs.

99000930 0@m30 MO0 bofloologsd 8gagds: 3039w bofowdo 08 35605bEHIdOL
50mMmBg35 bgds, MMIgms M7o¢0BYdsE Iglodmgdgdos MHMOL ™M3sbsbMolom. dgmey
BofoeBo 3o 58 58mOHBgMo  356M0563HIB0IE 33ws3 BEYds AosMBI3s 03 35Mm0sbEHJOOLS,
H99ms  Fglolimremgdess3 boFoMHm GlvOLYdOL MomIbmds 56 5FoMBIBL Ml MOLYdOL
2990gMa0  Mom@bmdL. 969y 53moMBgzs 35M056EHId0, GMIgwms IguMWGdS3 ©OMOL
9390w dmdgbEdo 9gladengdgde0s MHglrIMLigdol batx 3ol MZ5wbsBOHOLom. ol 3sMm0s6EJdO,
MIgdog dmEgdve dmdgbEdo ssMgow0BYIdsos M50d) M35¢LHBOOLOM, 5dM3560©qd06 Bjj
35103006. gl 3OM3gEWOS Fggbodsdgds X LolLEgdol oymRsl Ji X aw9BJdS.

d9bodg dem3do 08 Imbo3gdgdol dgdmfidgds bgds, MMIYMDsM30LE OMYIEHOMWO
39009005 8m3989o. 08 Ji X398980©0 56 Bij dsbogzol 08 LEHMoJmbgdob, HMIwgdois Fobs
0m3do 9339 094m A5MBgM0, 33s3 Bgds 49sMhg3s. 98 Tgdmbggzsdo 3s8mfdgdm,
509bo  3mMgdBHMmos  ©s60d3b6s oMYJBHOMWo 350gd0L  AsMZoolfjobgdom.  y3zgws
056950 HYOO  35M056EHOL FgLobgd  sEaMMOmTo  4353YMd0bIOL s 93Mbby godmeol
39Lsdsdobo  0bEMMTs30s, Mo Foblobowrggmo  39M0sBEJdOL  3MMgdEHOMGIOL  Ladreegdsls

0dg3o.

dgmombg  dewmzdo bgds sMBgbowo  3mMgdEH o  3sG0sBEJBOL  ©sTwdsggds o
o300l gobMogol 539085 0GHIMOE0MWO FJDMEOmM. XIO ©3Ts3J0s GO0 35M056F0,
999099 99009905 30390000 M59gb0dg dox oLoYb:

Bdox0 1. 3560bowgds sMPBgMmo 356056E0L 30Mm39wo gangdnb@o s Jobmzol I0M3Egds
d0Bbol 3Mbzool 3609369 mds, U BMBJ30s WL0MZEGds Yzges G030l MHYlOLOLMZ0L s
505096, ©sB0d36s dmbgds 53 gargdgbEol LobEgdsdo dmbzgMmMOLMmsbsgg. HTim= Hju. 59539
00xXDBg bYds 3OOMMOEIGHVIC0 ©I35¢g0JdOL ©sb0Tdzbs s FosMMZOL PIbIGX WO X STMMO
M9LOLYIOL OIS Y39 BHO3ob MLOLOLsM30L.

B0R0 2. 50900 35¢GOJOOLIMNZOL 0MZWGds MuYMLYdOL bsbatxgdo dmgwo
dobo  s9ds3900L 39MH0MEOL  Ao6Togemdsdo. 53539 dox Dy bgds GLYOLIdIOL boGx 3ol
890mfagds.

Box0 3. 30039 GHoado 359m(jdgdm, bmd 56 MOl Asblsbowggwo gwgdgbdo 35M0s6EL
dm@m ggdgbh@®o. vy 56 5M0oL, odob j 356M539BHOL JOHMOm FHOOM S PIVIZWOZSOH™
30639 doxbg 99000930 9wgdgb@obsmgol. HTjm= HTjm+l, 96w 98 9w9dgb@ol wsbodzbol
3905 9O gOHMYMEOm  35o3HI300 ©d 350m{dgdm, 3ss bmI 9O 2oL sLOYIRTO
39600m©oL 0b63gM3sel. fobssmdogy dgdmbgggzsdo dmEgdmeo 9wrgdgb@o sMoMmgoeobgdeos
5 30bosgm 899gY 390M05bEL, MOl Tglobgdag 936569 300900 FgEYmdObdL.

B0X0 4. 53 dOXDY 29I3035OM, MHMPIBS Y3Jd 35D 5©IMBBEYds sBoTBMWO
©5  35M056GH0  ©go0Bgds0s. 3050, 3MBOZOL  30MHZGE0  F9M0BEH0  93JOMW0s S
300300 LsMm3E00BIE0M BbI30Mbool Jsdmm3WL.

doxo 5. o9 gMbdzombseols  9b60dzbgwmds  fobs  960d3bgwmdsby  v3gmglos,
3005bLM3Mgdm sORJM 35M05BEL s Fol Tglodsdol Mono3L. 99909y 39W3WO35Om Lbgs
3960056@0L 2o6bogsbg s yggems 59 6500xL 49300350M 3530056. 0dobsmzgol, GMmI oo
0683m®ds300lL  Fgbobgs 96O ©3330MHEIL, oMM FEHML BMOHI0MYGOOLIL bgds P (Sk)
LoEOEOL ASTMMZWs s FJoMYdo bLoEYOEYIBOL sx5335. 00 dg8mbggzsdo, 0¥y GMIgEody k-
M0 IGMLIMZ0L Qb X580 508MmPBEYds MBOM OO, 30MY 0639LEMYdMO ooy 96 Hobs
3900b393500 o830 X580, 85806 Fgbsdsdobo @M 0Mm033900905 OO POOZOOZMI0)

9900930 IBHML  aobbomzsby.  yzgms  96M639ML3gJGHoMwo  IBHmgdol  dm3zgomol 8999y
903003500 M33085¢rv6 5dmblbsdy.
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dox0 6. 53 dox DY 39WI30O350MM, HMPILSE 35M0BEJOOL MoMmEIbMds sFMOfMMYds S
50dmBbYds, HMA 53900 FMB030 SMOL M3EH0TIWMO.

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 ozHOIT HeeTEepMUHHPOBAaHHOM 337jade TEOPHUU PACIIMCAHUH

Kerepar Kyrxampriamn
Pesiome

B pa6oTe mocTpoeHa MaTeMaTH4eCcKas MOZeNb OGHON HeJeTepMUHUPOBAaHHON 334K
JHUCKPETHOM ONTHMM3ALMM, & MMEHHO OZHOKPUTEPHAJIbHOM 3aZja4y TEOPUM PACIIMCAHUM, B
ycroBuax HeompegeneHHOCTH. ONTUMaIbHBIE BBHIOOP IPOM3BOAUTCA C YYETOM OOIIeit

CTOMMOCTH O6pa6OTKI/I BCeM CHCTEeMBI 3aaa4.
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Matlab-ob gs6g9mdo 39dGH®OMEo m3@0doBsgool 0b@GHgdog@omwmo
d900m@gdols Iglobgd

69¢v0 30¢756mbos

kilasonianelil@gmail.com

Mybondy

bGoGosdo  gsbboemmmos 3GmgMmsdmeo 353930l Matlab  dgliadengdenmdgdo
30J3HMO@o  Mm3G0dobogosts s 3gMdmE 06GHIMIJBHOME 39JBHMOMIE m3E0T0BsE0LmSE
©535300M900m.  Bs3Mm3WOEos  39dHMOHMo  m3E0dobsgool  gmbJsogdo  fgoalattain,
gamultiobj, fminimax s gsbbommos dsmo Tglsdegdermdgdo. bsbysldmmos, Gmd Matlab 56
8903536 063¢gMsgBHoME BMb30gdL 39dBHMOMmo Mm3E0dobozool s9m336980L s9Mblbolismgol.
30b0d6vyem0s, HMI RsdMmmMZgmoo RvYb30gd0 dg0degds gsdmygbgdryee 0dbsl HmymMs bafogro
0bGgModBHommo  dgmmgdols, Mmdggdog  dgbsdangdgmos  8gddboemo ogbsl Matlab-ols
©3MMyModgd0L gbol LoByogrgdoo. dmyzabomos dogsgomo M-gsowols voptint, Gemdgeogs
0b6G9MogBHomE Gggoddo blbob 39d@mOM®o Mm3E0dobogool s9mEsbol s 0ggbgdl Bmbiaost
fmincon.

Us33560d2  body3980: 3990 a3H0dobsgos, 0bBIGsIHowemo  s¢rgmH003980,
Matlab.

Matlab [1] §o68moy9gbl w9ddwsgcgl 3OHMaMsdM 35393, MHMIWol  JglodgdEMmdYd0
903536 EEILEOIMBO0 SOBGOIME 3GModE03WO® Y3gws Lsdgabogmm s G9dbolzme LegHmb.
153056M0L0s 0MJ3L, HMI ol F9doagbermdsdo dgwol 40-Bg @0 dOdWOMMY3s s IMIFSWO
595390000 g39mYygbgdomo 53mbJ30s, bewm omMgMeEo 58 dodEOM™MY30L SfgMs 9033l
500-00096 1500 23960056 GHgdu@l. 5858096 3539¢0L F9dsaabarmdsdo dgol msbsdgM™mgy
00000 ©Mbol  ©s3MMYMTgd0L by, o3 ITsGJO0m  LsTMeEgdsl  0dangzs  sbagro
36010590 30HMmEIHIO0oL d9ddbol, ds00 M-1350egdol Loboo gs53mMIGOOL s 5TR3565
Matlab-ol 99bsdegdemdgdol 3093 39GHO© A9HBOOLOM30L.

™33030bBo3ool LagMmbsmgzol asb3mzbowo qlsdwgdwmdgdo Matlab-8o 0sgdmy®ow0s
do®omoo Global Optimization Toolbox s Optimization Toolbox-do [2], 0»md3s od3g wbs
5006036, GMI 39Mdm 990mbgqzqddo (M3EG0dobsEos Bobsblyd LolEgdgddo, byoMmboayero
Jugeogdo,  sEdsmo  dmEIwgdo  ©s  Lbg.) sbggzg  Fgodwrgds  godmygbgdmeo  0gdbsl
L5395 98900, MMICgdog Megdmycmocnos Financial Toolbox, Neural Network Toolbox, Statistics
Toolbox-gddo0.

Optimization Toolbox 8m0353L 3OMaEdMe MBOHMB3gEYMEBLL, ssbErmgdom 15 m3gms-
GOOL, OMIIdog  3963Mm3boos dgdgao  50m3o6gdoLIMZ0L:  vMiMx030 BFMBJ30g00l
33030305 99B0M3980L 4560989, ©IE0MIL 339G FJOOMEO, sM[M03 25DGHMEIYGdMS
50mblibs, §Mx8030 ©3OHMYMsTGds, 3Z9MIGMO  I3MMYMTYDs, MMB030 FMBJ30g00L
90b6030bBsgos 99D03900L 3060HMdgddo, dobodsgduol 9goMm©Ydo s FMOZWIM0EGHIHOO
™3@080Do3E0s. 305350 3M0GIM0MWo Mm3G080DsE0s JoMmdmoygbowos gmbjioom  fgoalattain.
5060360 BbdEos bubol JoBboL Jowfigzol s8mEsbsl, IMe35e3M0EIMOWMEO Mm3E0T0DIEo0l
00m3bol gMmgHm  FMEOIMoMmgdsl, GMdgwo Bsdmygeeodgdmwo o0dbs 4gddobzol  dogm
65sdMmddo [3]. Global Optimization Toolbox-do 39d&MmMmMwo m3GH0dobozool gMbdzos Mol
gamultiobj. 00 Jdbol 356M9EM-Mm3EH00o¢rMHO 58MbsblBYBOL LMz FGSZ35¢YbDMT0EgdO-
sbo 30BbMdIMOZ30 RWb300L FobodoBsEool gbom. EILETZgd0s HmamME [MR030, SbY39
30503030 BHMEMOJO0 O MGHMEMdIDO0, 939 9937003, Foa®sd Fbmem MO R030. s
0mmb, 30093 M0 BMbI30s, HMIgEog sbg3g 3963Mm360w0s 39dEBHMOWWO MIEH0ToBsEool
09m3560L 53mbLBOLIMZOL, 560l fminimax, MMdgeog sHEIBL yzgws JoBEMdIMOZ30 BMbJ300056
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Matlad-ol g5693m3o 39dEHMOMEo m3@0doBbsgool 0b@Ggtsg@omwmwo dgmmegdol. ..

Mool 3060doBsosL. 3B gd0m Rsdmmgzwrowo iwbdiogdol Lob@sduo s  Lbgs
9GO0 256bomos, 3500 InMOb, bodMmddo [4].
00sbmsb,  bsbyolslidgeros, ®mI Matlab-oll  a5M9dmdo o6  SOLYIMIL  3gdBH™OIO

M3G0d0BoEool s9m3sbol s8mblbol 0b@gmsd@owwo oblEmMIgbEo. Mbws s00bodbml, GHmd
063 9ModBHomwds  900sHMgdsd  dmerm  sofiergmeol  dsbdowbyg  goblsgmmemgd o
3399oMMds 9m03M35, MoEodb 030 3osHY39GH0wgdol dodgd oMl Lsdwgoergdsls sdwg3l
5Q033G0MEIL 59MLObLBY 53mE3sbsLMsD s Foomml maz0bsm3zol ogdlodogrMs Tobomgdo
M9BMGG0. 99 M35¢LaHOHOLOEsDd Matlab-ob a5Mqdmdo sGLYdMEo Jgledsdolbo gwmbJiogdo
990dmqgds  gbbowmmo  0dbsl  HmamOE3 o339 dwmzgdo  0bGHIMedEHomeo
390mgdoLm3z0L. Bgdmo Babligbgdo gmbdizogdo fgoalattain, gamultiobj, fminimax bodwgsengdols
0dwygzs, vy doo d9b30bowsgm  Gmym®i gbsdsdobo  seam®omdol  bafol, dg3ddbsom
0b6@&9MogdBHomwo dgomgdo Matlab-ol ©s3MHMyMsdgdoL gbols godmygbgdom. 3 dgdmbggzsdo,
3bo@0s,  seamGmomdo  0gdbgds  dgggbowo ™Mo  bsfowobogeb, OHMIwgdLsg  9godergds
30610005© 3991MEMo 53mMEs6oL 53mblbol Bofjowo s oswmam®o bafowo.

0939 5036086mm, MHMI 39d@MOHYo Mm3G0T0DBIE00L 5dmEsbol s9mblbol 0bEgmaj@owwo
d900mEgdol M-gsowqgdol  dggdbolsls  53m3sbol  s8mblbol  Bsffoewdo  Fglisdargdgeos
399mygbgdmmo  odbsl sy dbmewmE  39JGHMOMO  Mm3GH0T0DIEo0l  Hgdmmbsdmmawowo
}bd30gdo, Mg Matlab-ob  aoMgdmdo  sMULYPRMO  GMIgEodg  bbgs  gmbdisosa.
2396Ls3MMEIGdom  Fmbgdbgdmwos o0 dbMog @mbdsos fmincon, MmIgwoz 9O  SGOL
3963mmgboo  LogmmMog  39JHMOMo  Mm3GH030Bogool  s9m3sbolomgol,  sMsdgo
2390LsBO3OMMOos  IMOZ5wYbBMTowgdosbo  gbdsool  gduBH®gdmdol  3mgzbolamgzgol
99D0©3900L 306H:MBGBT0. 535096, OsEMAMG Bofo™msb Fgmogligdol 3Mmboo 00 ls3dom
dmgboo s  98gIHMO0s, o3 396  BBL  39dBHMOMWO  M3EH0ToBoEool  sFm3560L
00mblbolomgol  gobzmomgbowo  0b@GHgMod@omwo  M-gsowolb  dogoomby,  GMIgeros
dm390mos BsdmMddo [5]. o sofgMowo M-gsowo voptint  094gbgdl 1wbdiosl fmincon
00m3560L s9mblboL bsffoedo, bmwm oswmym®o bafowo 4mwolbdmdl yowsfyzgEowgdol
d00pgdo  3060L  (3093) JogH  Forgdvo  T9EIAJOOL  FgBLGAL S IOHMPEMSTOLMZOL
dmmbmgbowo bsboo Jofjmegdsl, Mog 8999y 0f393L Lofyolo s9mE3sbol FmPORoEOMIIL s
aboo 89093900l 0b93 HoMmgbsl d3-Lomgol Tglsggsligdes. 3MMm390IMS Fmo3MIds 35d0b,
Lo 9909900L 40999xMmdggdol MHLYOLO sTIMFIOHME0s, sb MMEILE B0MgdMMo dgE9y0
393-bom30L 5MOL T5305YMBOGDOIO.

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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b. SOLSL(M60S

OO0 MHTEPAKTHBHBIX METOJaX BEKTOPHOIT onTuMu3anuu B cpeae Matlab
Henu Kunaconus

Pe3zrome

B crarbe paccmaTtpuBaeTcs BO3MOXHOCTH OporpamuHoro makera Matlab B oTHomeHun BexTOpHOM
ONTHMHU3AIMA W B YaCTHOCTH, WHTEPAKTHBHOW BEKTOPHOW onTUMu3anuu. lIpuBeaeHbl (QyHKIUU
BEKTOpHOH onTuMm3aruu fgoalattain, gamultiobj, fminimax u ux BosmoxxxocTu. [TomuepkHyTO, 4TO
Matlab we comepuT WHTEPAaKTHBHBIX (GYHKIUHM IUIS PEHICHHS 3a7a4 BEKTOPHOW ONTHMU3AIHHIO
OTMedaercsi, YTO IlepevucIeHHble (QYHKIMM MOTYT HCIIONB30BAaTCA B KaK YaCTh WHTEPAKTHUBHBIX
MeTOZ0B6, KOTOphIe MOTYT GHTH CO3JaHbI IIOCPELCTBOM sA3bIKa IporpammupoBanus Matlab. Ilpusenen
npumep M-caiina voptint KOTOpPBI pelraeT 3a5avy BEKTOPHOH ONTHUMH3ALUN B HHTEPAKTHBHOM PEKHME
ucrons3ys GyHknuio 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 MPOAOKEHHUAX Jie0eroBcKOoil Mephbl YA0BJIETBOPSIOIINX AKCHOMY
HInuiabspaitna-MapueBcKoro

Kerepar Omuazgse, Hyrsap /lagmarm, /lyzyxana [[uHiazgse

Pe3rome

HMccnemoBaHbl CBOIMCTBA MHBAPMAHTHBIX NpOZOJDKeHHUIT JleOeroBckoil Mephl 3alaHHBIX B N-
MepHOM IIPOCTPaHCTBe U yJoBieTBopsiomux akcuome Ilnuaspaiina-Mapuesckoro. Ilokazano
BBITIIOJTHEHHe TeopeMs! JIeGera o Toukax mroTHOCTHU. [lokasaHO 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 Rec.
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.

Bmuanwve uucna Ilpangrig Ha Temronepesayy IpH CTEKAHWH IUIEHKH XHUAKOCTH IO TJIaKOH
M 1IepOXO0BaTOM TOBEPXHOCTEMN

Terrms Marpaxserngse, ' nopru 'nrurennsrrn, ABxcenTas Mukamasuzse,
Tapmerr Kobeprzse, Xaryra Jlomrzgse

Pesiome

B craThe mpezcTaBIeHBI pe3yJbTaThl KCIEPHMMEHTaJIBHOTO HCCJIeJJOBAaHHUA IO OIpeZeseHHI0
BIMAHUA JBYMEPHOH IIEpPOXOBATOCTH Ha TeIUIOIepefady IIPH CTeKAaHMU >KUAKOH IUIEHKH IIO
BEPTUKATBHON IIOBEPXHOCTH. B 5KCIepHMeHTaX B KayeCTBe TEIIOHOCUTENUS HCIIOIb30BAIUCE:
ceTeBas BOJa, SUCTW/IMPOBAHHAS BOZA M STWUIOBBINA crupT. OmBITH OBLIN IIPOBELEHH! B ASIa30HEe
gucna [Tpasgrias (Pr) 3+20, uucio Peitronpznca usmensnocs ot 100 zo 45000. DxcreprmenTanibHbEe
pe3yJIbTaThl, IOJIydYeHHbIe I IJIAAKONM IIOBEPXHOCTH HAXOJATCA B XOPOUIMM COOTBETCTBHUU C
CYILIeCTBYIOMMY JIUTEPATyPHBIMU JAHHBIMHU.
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B pesysnbraTe HCCIeZOBAHMA yCTAHOBJIEHO, YTO CO3JaHME HA TEIIOOTAAIONell ITOBEPXHOCTU
IBYMEDHOHM  LIEpOXOBATOCTH  OOYC/IIOBIMBAET  CYLIECTBEHHOE  yBeJIMYEeHHe  HHTEHCHBHOCTH
Teruronepeayy. Ilpu 3ToM,cTenleHh MHTEHCUBHOCTY TeIIOIepefayy 3aMETHO PacTeT C POCTOM YHCIIa
Ipaugrns (Pr).

YCTaHOBIEHO TakXKe, YTO ABYMEpHAsd LIEPOXOBATOCTh OKA3bIBaeT OOJIBIIOe BIMAHUE Ha Resp.
ITpu srom, 3HaueHUe Rewp AT MEPOXOBAaTONH ITOBEPXHOCTEH 3HAYUTEIBHOI CTEIIEHU 3aBHCHUTH OT
ugncna [Tpasgrs.

[TonyueHHsIe pe3yIbTaThl CBUAETEIBCTBYIOT O TOM,YTO UCIIOIb30BAaHUE METOZA IIEPOXOBATOCTH
TIOBEPXHOCTH B COOTBETCTBYIONIMX TEIUIONEPENAIOMINX YCTAaHOBKAaX OOYCIOBUT 3HAYUTEIBHOE
moBbINIeHYe (P PEeKTUBHOCTH 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.

Brusamie OTHOCHTEIBHOTO 1Iara AByMepHO# MIePOXOBAaTOCTH Ha MOIFHOCTH HeOGXOAMMOI I

IIepeMEMMUBAHNA X KUAKOCTH B allliapaTe ¢ MeIIaIKOH

Terrms Marpaxserngse, I'nopru I'ururenmsuirn, ApxcerTusd Mukamasngse, 1apuer
Kobepnzse, Xaryra Jlommzse

Pesiome

B cratbe IIpEACTaBJIEHBI SKCIIEPMMEHTAJIbHBIE OaHHBIE, COIJIACHO KOTOPBIM IIEPOXOBATOCTDH
CTE€HKH allrapara C MeIIaJKON OKa3bIBaeT CylIeCTBEHHO€E BIIMAHMNE Ha MOIIHOCTD, HeO6X0,II;PIMOfI AJIA
IIepeMelInBaHusg XKUAKOCTH. HPI/I 3TOM, IIOKA3aHO, 4TO, YBe€JIHMYE€HHE MOIIHOCTH B 3TOM CiIy4ae
CymeCTBEHHO MEHIIE, Y€M IIPH HMCIIOJIb30BAHNHN OTPAXKATEJIbHBIX IIEPETOPOLOK.

YCTaHOBJIEHO, 4qTo MaKCHMaJIBHOE yBeIn4ieHue MOIIHOCTH, HEO6X0,D;I/IMOI71 piw)s:
IIepeMenBaHNA, UMeeT MECTO IIpHM OTHOIIEHHM HIara MEeXZAYy 3JIe€MEHTAMH IIE€POXOBATOCTH K HX
BeicoTe - s’h =6 =+ 7. Ilo CPpaBHEHUIO C 9TUM 3HAYE€HNEM s/h xak B CiIy4ae yBeJIWI€HHU A, TAK U B CIy4dae
YMEHBIIEHUA CHUXXAeTCA IIPUPOCT MOITHOCTH HEO6X0,HI/IMaH AJIA II€EpeMEININBaHN A XKUIKOCTH.
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Ha ocHOBaHuMM paHee OIlyOJIMKOBaHHBIX pe3yJBTAaTOB IIOKA3aHO, YTO AHAJIOTMYHAL KapTHHA
HAGJIIOAAEeTCA U B CIIydae TeIIOOOMEeHa.

CremaH BBIBOZ, O TOM, YTO MCIIOJIB30BAHIE METO/A IIEPOXOBATOCTH B alIIapaTaxX C MelIaJIKoH
HaMHOTro 3¢ ¢eKTuBHee, YeM IIPUMeHeHHe OTPAXKATeIbHBIX IIePETOPOTOK.
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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 Heo6x0AMMOCTH MaKCHMAIBHOTO HCIIOIB30BAHMA SHEPreTHIeCKHUX PeCypCoB
I'pysuu u skonoruyeckux mpo6reMax, BHI3BAHHBEIX CTPOUTENIBCTBOM M SKCILTyaTaluett
3I€KTPOCTaHILIHH

Terrms Marpaxserngse, Xaryrna /lomnzse, Manana /[xaankamsury , Mpma ApuBazgse

Pesrome

B craThe mpoananusupoBaHa TeKyIIasd CUTyalus 110 obecreyeHuIo I pysunu aneKTposHepruei.
Ha ocroBe anamI3a HOBOH CHTyalluu B MEpe JleJIaeTCs BBIBOJ, O TOM, UTO /JI1 HOPMAaJbHOTO Pa3BUTHA
CTpaHBI ¥ PaZUKaJIbHOTO COKpAllleH!s NMIIOPTa HeOOXOAMMO Pe3KOe yBeIHdeHNe TIPOM3BO/ICTBA
3JIEKTPOIHEPTHH.

ITpu sToM, A1 ObGecTedeHNs SHEPTETHYECKOI 6e30TTaCHOCTH CTPaHbl, TOJKHBI OBITH
MaKCHMaJIbHO HCIIONB30BaHbI MECTHBIE, ITPEMMYIIeCTBEHHO I'M/pOIHepreTHIeCcKre pecypchl BaxHas
POJIb JOJDKHA OTBOAMTECA OCBOEHHUIO COTHEYHOM M BETPOBOM SHEPIHUiA.

Ha ocHoBe penrenus cooTBeTCTBYIOMIMI ONTHMM3AIMOHHOM 33724y ITOKa3aHa
TepPCIeKTUBHOCTD «yMHBIX» CeTel.

IIpoanamusupoBaHkl TaKxKe SKOJIOTHYECKHE TPOOJIeMBI, BEI3BAHHEIE CTPOUTEIECTBOM U
SKCILTyaTalmel rumpoaseKrpocTaniyii. [lokasaHo, 4To pelreHye SKOJIOTHYECKUX IIPOGIeM He
ABJIAETCS HEIPeOJ0IUMOlN TPy AHOCTEIO. TeM He MeHee, 5Ta IIpo6eMa JODKHA PellaThC Ty TeM
OIITMMU3AIIMY COOTHONIEHUA YIeps U BHITOJBL.
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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 Bompocy 0606mmeHus S5KCIIEpUMEHTAIBHBIX JaHHBIX II0 TEIUIOOTAAYE B IVIEHKY XHAKOCTH

CTEKAIOIIYyIO 110 mepoxorsa'roifl IIOBEPXHOCTH

Terrms Marpaxsernzse, Xaryra Jlommzgse

Pesrome

B craThe mpoaHamM3MpPOBaHEI OCOGEHHOCTH SKCIEPHMEHTATbHBIX TAHHBIX IO TEILIOOTAAde B
IIJIEHKY XKHMKOCTH CTEKAIOIIYIO TI0 IIepOXOBATOH ITOBEPXHOCTH.

IToxazaHo, 4TO NpH CTeKaHMU XUAKON IJIEHKM II0 BePTHMKAJIbHOI IOBEePXHOCTH HMelomleit
IBYMEPHYIO IIEPOXOBATOCTh, BMECTe CO 3HAYUTEIbHUM yBeINYeHNeM MHTEHCHBHOCTU TEILUIOOTAAYH,
MMeeT MeCTO pAJ 0COGeHHOCTel, KOTOphIe 3aCTy>KMBAIOT TeOPeTHYeCKUX HHTepecc. B wacTHOCTH,
IIOKa3aHO, YTO [ByMepHas IIepOXOBATOCTh IIOBEPXHOCTH OKAa3bIBaeT OOJIBIIOE BIMAHUE HA PEXUM
CTeKaHUs TJIeHKH.

Ha ocuose dopmynsr [I. JlabyHIoBa, KOTOpas CIpaBeljiuBa IJjI1 TJIaZKOH ITOBEPXHOCTU
ToJydYeHa pacyeTHas 3aBUCHMOCTD I TIOBEPXHOCTH C JBYMEpPHO# IepoxoBaTocThio. IlonyueHHasn

3aBHCHMMOCTD BE€ChMad XOPOIIO 0606H.LEIET SKCIIEpHMEHTA/IbHbIE NAdHHBIE.
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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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ITporpammuas cxemMa MOZEIH CHCTEMBI KAIleIBHOTO aBTOMAaTHYECKOT0 OPOIIEHHS IIPH
OTpaHHYEHHOM Pecypce BOAHI

Hyrsap Kaprammrn, Jlesarn I'Bapamazse, [lananor Craspranuzgn, I eopraii Kuxrnazgse

Pestome

PaccmoTpeHs! CylnecTByIOIIYe CUCTEMBI KalleJbHOTO OopoueHus. VI31oxeHbl 0COOEHHOCTH UX
IIOCTPOEHHUS U DJIEMEHTHOH 6a3bl, HCIIOIb30BAHHOM IIPH MX IPAaKTHUECKOH peayn3anyy.

Jna HeGompmux yvacTkoB (mnomanbio <1000 xB.M) mpezjaraeTcsa aBTOMaTHYecKas CHCTEMa
praB]IEHI/IH, nu paCCManI/IBaeTCH KOM6HHHPOB&HHBIﬁ METO[, praB]IeHI/IH, BK)'IIO‘IaIOH.LI/Iﬁ KaK HpﬂMoe
yIIpaBjeHUE, TaK U DJIEeMEHTHI yIpaBleHusA ¢ 00paTHOH cBa3bi0. OGOCHOBaHbI IPEUMYIECTBA TAKOTO
KOMOMHHPOBAHHOTO ITOAXOTA.

ITokasana peanmsalmys IIPOrPAMMHOM CXeMBI TaKOM MOZENIM CHUCTEMBI B Ciydae, KOIza
yHPaB]IﬂeMI)IfI HapaMeTp CHUCTEMBI (bOpMI/IpyeTCH u3 ABYX JacTeu. (I)OPMI/IPOBHHI/IG O,Z[HOfI 4YaCTHu
OCYIIECTBIAETCS B pe3yJbTaTe HM3MepPeHHs BJIAKHOCTH IIOYBEI, a (OPMHPOBaHHME APYTOH YacTH,
oIpefenaeTcsas He0OX0AUMOCTHIO KOMIIEHCAI[UY BO3MYIAIOIETO BO3AEHCTBU.

@oBgME M — References — JIuteparypa

1. §390m3sbo Bméfyzs ©@s dobo  JoMOMIPO  30MOGILMOJO0.  BgMTgPms  L3Mes
https://agrokavkaz.ge/fermerta-skola/tsvethovani-mortsqhva-da-misi-dzirithadi-
upiratesobebi.html

2. K. Prathyusha, M. Chaitanya Shuman. Design of embedded systems for the automation of drip
irrigation. Department of ECM K.L.University Pradesh India, 2012.

3.  https://gorgia.ge/ka/eleqtrooba/eleqtrosamontajo-mowyobilobebi-da-agsesuarebi/sxva-
eleqtrosamontajo-aqsesuarebi/meqanikuri-taimeri-damiwebit-a.c.k/

4. https://avto-poliv.net/statii/title/ustroystvo-systemy-avtopoliva

5. W.3. Amupos, B.A. Illaxos, C.B. I'opsues, A.Il. Kosznosies, A.A. Copokxusr, A.M. CTapoxyKos,
ABTOMaTH3a1¥A YIIPABIeHNA KalleJIbHBIM TOIMBOM TeIunuHbx Kyasryp. @T'BOY BO, 2018.

6. IO.B. Eropos, A.B. Bo6kos, A.B. Kupnuenxko, E.H. Ecadopa. CBoiicTBa 1 BO3MOXXHOCTH JAaTUUKOB
BJIQXKHOCTH /[JI1 YIpaBleHWs IIOJMBOM. BeCTHHMK ajiTalfiCKOTO TOCyZapCTBEHHOTO arpapHOTO
yuuepcurtera, 2017, Ne 1 (147).

7. Tupe Alok R., Gaikwad Apurva A., Kamble Sonali U. Intelligent Drip Irrigation System
International Journal of Innovative Research in Advanced Engineering (IJIRAE), 2015, 2 (2).

8.  https://riptutorial.com/ebook/arduino

9.  https://magpi.raspberrypi.com/books/handbook-2022

10. C.A. Awnuppees. Juepro-pecypcocGeperatomuii crmocob ymupasienus nonusoM. QezpepanpHoe
TOCyZlapCTBEHHOe  OIofiKeTHOe 06pasoBaTeIbHOE YUpPEXZEeHWe BBICIIETO0 0Opa30BaHUA
«Poccuiickuii rocygapcrBeHHbIH arpapublii yHEBepcuteT — MCXA nmenu K.A. Tummpsasesa»,
Mocksa, Poccuiickas Pemepanus, 2017.

11. 6. go3as8300, . 335650599, M. sdsdY, 3. LG3M0560wO, ™. bysbodzowo, 3. BsHFAY, 3.
30365d9.  §3goomzsbo  dméfiygol  LoLEYIGdOL  dRgHEe  OgHgMZYemgddo  fywrol
00653037600 (33¢00wgdol  3MBEGMHMEOlL  LsdMeegdgdo.  Lads®mzawml  Ggdbozwdo
160390LOGHIGOL sMBOE gE0sdz0eol Lobgwmdol doemgzol bobGadgdol obLEoEwEOL
OMToms 30500, 0doErobo, 2021, Ne 25, ag. 56-62.

73


https://avto-poliv.net/statii/title/ustroystvo-systemy-avtopoliva
https://riptutorial.com/ebook/arduino
https://magpi.raspberrypi.com/books/handbook-2022

IoT $9dbmemmaools 353mygbgdoo dozmm3mmsglimmemo bolEgdgdol
©OoLGbE0MO FoMHZ0L 359m33¢g3d

056 J3HDICPOTR0¢0, 9350 335050509, 39(0.32 BsbHs3G9

okartvel@gmail com
69bomdg

30930G9Mvo Ggdbmemyool msbsdgemmgy mbg dglisdergdemmdsls odanggs dsMomgols
36m3gbdo BsGmme ogmb gs9mygbgdmmo dozmm3mbEMmmEgmol dsBsBy s3gdmo boliggdgdo,
6m0ggdog LodgoMoby s Fsmsemo Lvodgmmdol gsdm Bgodangds Bs8gbgdmemo oymls Lsdstmsg
md0gd@do (,Bs896gdmemo LobEgdgdo®). mommgmmo sligoo LolBgds golsbmMmgds 9o MdOYIGL.
00 M35mEYEmdOlL Lbgslbgs Godol mdogd@ol dsdorgolamgols glisdwrgdguros 3sdmygbgdmmo

ogml 2509 Omfigmdogrmds (s dmMol  dmdowrmmo  Lsdmoemgdss), Gmdgmoz  SLGmEgdls
©ob3gABgeol GmEl s 59gstgdl  3sdgEm 3930061 MooMgME  Md0gIGo6, TsGomgzgols

©0M9dBH03900L 3383360l 56 FmboEHM®obaol dobbom. 5955050 3M3MEsrIME0s QST EHIMM
393806M0b Mty 960BE0s (36MBOErO Bgdbmemmaogdol 4s9mygbgdom, Gmym®og sMol Bluetooth, Wi-

Fi 36m@m3memgdo, Internet-o (IoT Ggdbmemrmyos). 296Ls3mmegdom 0bGghgll ofggal IoT
39dbmemmao0l 353myghgds dozMm3mmEglmemmo Loldgdol dstmzol 3GmEgudo, Gy3 0dawgls

©o@ 356dogby  353d0M0L  2sBbmGE30gEgdol  FglisdErgdemdsls  dmdomMmo  ydwgegegdols
35dmyggbgdoom.

§963mygboo B5dMmdo gbgds do3MMm3MmmEgLmMmMemo LoliEgdol dmdogm® 1553oegdYd-
056 3mIMb0o3eEo0ls s AMIZIMPIMEH0Mosbo  Lolihgdol  mEysbobogools  Fglodangdermdols
33039, GmIEol dgga0 350mygbgdrmo odbs d3gbstgms s3BMIsGHmMmo dmdfiygol Loliggdol
36mgdEol 89Jdbols BogoeomBy.

15533560m LoBYz900: d036m3069GMCIH0, 333MIsBIGO Beadiygol bolidyds, Lgbleatio,
IoT, WiFi.

doMom0o bsfjoero

5) 8mMfiggol LoliBgdol 3mbEIBE0s s 3MMgddol Lsfigolio 3oMmmdgdO.

dm6fgzol  dommz0L  LobEBgdob  bodbwEgds BEYMToMgmMdL  d3gbsMgms  dmGfiyzol
06@gMH35¢0obs s babadmdaerogmdol M bemwbggarymasdo, MoE I3MI0EIdEos dmger Moy
3565993HM90bg, MMymM0Es: 359600l GH9839M0¢wMs, dofoll GHgbosbmds, fywol 6935 dogrdo,
939696M0L  g3glggdol  EYdsMgMds  Bossydo s  bbgs.  dsgoomo@, 3590l Fomsgro
399396093 1Mob s 30675 GH9b0sbmdol gdmbggzsdo dmMfgzs Mbws asbbmM309wIL MBGO™
9o0oo LobdoMom, 30M] VO GHJd3gMsdEwIMol b dowswo FGHgbosbmdols dgdmbggzsdo.
D9yl 6935 doedo 30 goblobmgMagl 25530Md3999e0 fywrol Fogeol LoBdsMgl, Gmdgeog megol
dbomog 9mddggdly Imefiyzol boba®deogmdsby, Mg LoFotms dzgbs@oliomgol gomzgswolfjo-
6900 figeolb Mom@qbmdol dofim@gdolismgol.

Ibgoolbgs 939bseoLsmzol s0bodbmwo 3sMmsdg@Mgdol bugzMmeo d60dzbgarmdgdo
296Lb3530090056 gOHTobg0LY0. DoDMIMEO B30l F3ghs@olsmzol 356539EMIOOL BOgM¥)-
@0 960936900Mdg00 dm3qdwgeos beMds@Eowme domomgdqddo [1, 2, 3, 4, 6].

50550500 5OLYOMOL F0IOMIOM3GLMMOL dsbsBY sfiymdowro Figbsdgms dmefiyzol ™Mo
Lobol LobEgds: §39mmz960 s 399MvyEo. 3060390 Fomsbo 2sdmoygbgds ghmo digbsdol 56
930609 BmIol 65339090D7 (Boa500m, LEMdMGBT0 b Lobeol Bozzgmgdbyg) gMmo Labgmdol
9396969900L dmMFHY30L EOMU.

74


mailto:okartvel@gmail.com

IoT Ggdbmemmyools gsdmygbgdom dozmm3mOmaglmmmmo Lolidgdgdol ©obdsbgom®o ...

d9meg bgmbo 0035¢olobgdl mGfyzsb g.§. 30813¢d393900L Lodmowgdom. s0bodbowo
bgdbo ofi393L B396L 0b@YMLL, 306506 0go Ggodergds godmygbgdwwo ogmlb boswogol oo
BoOOMIOL  FOFY30Lom30L,  MMIGEOE  IYMBowos  bbgoslbgs  Lobol  93gbatrggdosb
65339009000. 53sbmsb ©353806M9d0m, B396 Fogd oLdMo SBMEBS RMOTMWOMOIOMOS
3990930 baboor: 89ddborogm dm™fig3zol LolGgds, Mmdgwdos 3ow3gMw 65339mBY d3gbstgos
303900L  39Momo dg33wrol Ggdmbggzsdo, 9mdowrMmo Lsdrmsegdom  d9aggbevyenqdobs
939656Mgms Foboliosmgdgdol brgmwmwo 860d3bgemdgdol dgszws s domo dmbo@m®mobyo
000990 §39L0LEYIOL 3OMYMST5T0.

©OEO  BFoOOMIOL Fgdmbggzedo bgdmo  bshgzgbgdo  2oMgdmgds  Jdbols  ao0339w9
LodbgenggdL.

fomdmoyqboo 3GmgdEo 00m35¢obobgdl Bgdmom blgbgdmwo Lodbgwggdol gowsFMsls
9md0MEO  dmffgmdowrmdol  3sdmygbgdom, GMIgbsg  A0wo93gds  FoMmM3zol  BmaogMHmo
3mbJ30s. 3969 dmfymdoEmds 9353806090 Lbgoolbgs 65339000L BmMfg30l J3gloliEgdsls s
bbb, dmmbmgzbols 99dmbgg3580, Go0 osfymdals s dmbo@mmobyb.

390M 05359010 36H:mgdGHol Jobgz0m gom35¢obf0bgdm0s OLEBEOMHO BoHmN30L
209mygqbgds, Mol EOMLSE dmdowmo IMfiymdowmds Magbm 35380600 M9ONYDS
906fig30b 35@39w J39L0bHIIL.

) 360m9gdGoL 935M3EMOEO HISODIF0S.

LobEgdol doMm30 FoMmTmMoaqbl Atmega 328 J03MM3MM(39LMMHOL 3¢oGHRMEMIsL - Arduino
uno-b. dobo 5MPBY3s A9B30MHMBYdMO 0ogm 3HM9dEHoLbmzoL Jobomgdo dgblogMgdol 3H935MdOm,
90sM0  39MH0GBIH00D ©s 3909 FMfYmdoMdgdmMb 0bEHIMRIoLYdIOL Fodmm bmdgbans-
GHMO0m, B3 LOMWOE 53059 B0EgdlL LobEGgdol 3HmgdEHol dmmbmgbsl.

39609 3mfymdoemdsLmsb ©slss39300M70Ws@ 458MmYgbgdmos deroGBm®mdol 7, 8, 9 s
A0 950m09356900. 396G, AD go0mdyzsb0 ©3MmBR0YMMHOMYGdINE0s MrragmE 3 2sdmboligergero,
MH0IgeHgs BMOI0MHYds Fywol LoMdzgeol Bs®mgo-asdm®mmgol Logbsero, bmwwm 7, 8 s 9
2090394356900 - HMYMM 3 Tgbobigergeo, GMIWGIMboE ©o39380MdM0s, Gglisdsdolso, 35960l
9939653 1M0b, 3H96056mdol s dowrdo Hgerol §69g30L Lgblmegdo [5].

9ol Lotdzgeo FoMdmoagbl gom-gMo 3608369c0mgeb  gegdgb@l. dolbo sbod-
Bmangdss B30l dgdmbggzsdo dosfimmb gs983Md393L (L3063cgML) Fywol Fogwro ML
d9L5dsdol dmdgbEdo. 30650sb, Latd3gwol Bo®mNZ35-958MM™3s 0ToMmgds JozMMmIMbEHMMEng-
60006, LoMJzgeol 3mb3MHgEHwo dmEgEol 5030l EMML MHBOHYBIgEYMBowo bos ogml
3030M3MbEGHOHMEgOHMsb dobo Fgmogligds GH9dbozdmo Fobsliosmgdwrgdol gemgoeobifiobgdoom.
Internet @m®ddo FoMdmpgboro 13gE0owolBgdoL sHBOHom, 3360 3MMgdEolomM30l yzgwsby
09Ho© 3odmbogaos goMds Hunter-ob gwgddmm ©obsdognmo Lobdzgwwo PGV100. dobo
0obsolosmMYOW GO0 NI 53054MmB0IdL 3MmgdEol dmmbmzbgdl [7, 8].

605050l BHgboobmdols  Lgblm®o  gsb3mmzbowos  bosoaol  BHgbosbmdol  gsb-
LOBEOZOHOLIMZ0L. M) 60sEIFo BHYP0sB0s, TMOfiyzs 56 bEYds, M) 030 0Ym QIR0 O.
B90dgEH0 3H96056mds 0fj393L boo@oaol IEHBIMMZL, Mog d3gbstgms BqLiggdoLmZ0L LoBosbms.
396056mdol Lgbbm®ol sMRg30L EOHML YmMmoE®Ids 9J39mEs 999y 35M009@MIDdL: bgblmMol
339%0L fgsrml 3600369mMmds, 359mbolizergeo Loabsrol 0535BMbo, sHMdz0L mmdoggds.

B396 Togh sMBgmwo ogdbs BHgbosbmdol Lgblm&mo DFRobot, GM3wwol 3s65dg&HMmgd0
930545300l 36HmgdEol Immbmagbgdl - godmdsgzowo bogbserols 360d369wMmdsms ©0s35Bmbo
0-4,5 3, bmm 25BmIz30L (300mToEgds boglgdoo Jobswgdos 3Ghmgd@obsmgol [ 9].

3996000 dmofiyzol  3OmEglobmgol 3600369 m3zs6  Jobolinsmgdguls  Foemdmowygbl
239869439990 Fgwol Mom@gbmds. Lbbgo@sobbgs Godol d3gbsmolsmgol dglsdsdolo bm®ds-
0o ©M3w9dgbEol Bobgzom dsblobrgmmmos dolbmagol bsFomm fywol Homgbmds. 0go
23060L5BOZOGOS  QoBMJ3930L  0bBHIBLOgMBO® s GoEoMlom, 53  mogol  dbMog
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@050 J3G0Z39a7083000, ¢19356 3356050509, 3960302 BsbHsdg

593000939905 dowdo §ywol §By35%g. 69308 Lowowy, MMIgEoE godewrgds 0E3EGdMEIL
Lbgoobbgs 30bgbol godm, gobloBmg®ogl asdma®dagmumo Fogwol Lobdstgl s dmefyzol
bsba®dE03mdsL, HMIwol O™ d;39b569 Boowgdl dolmzol boFoMm fgwol Homgbmdls.

f9gwol §Bgzs 0BMTgds d56MgdTo (1 dBoMO IbEIMGdOD 1 SEHIMVRIMML GHME0s). fgwrol
§6930L 3300 gds, HMIOL EOHMBSE LOLEGIs IMdsmdl sTs30oYMBOWIDdMS®, B 0gmb 1,5-
5 3560. BgImomddmmosb 9s8mdobsmyg, TmMFyzol  LolEgdol  sgATeMdOL O™,
2000350bLfobgdmwo Mbs ogmb Fyaol {Bgz0L 3mbGHGMEo s dmEfgzol bobamdwrogzmdol
230BLBMzG.

fgeol §6930L goloBms odmoygbgds fywol §bg30L Lgbbm®gdo, MMmdgwms s6hg3s
bgds Jomo  356M89@MYdol  dobgzom. 3MHmgdEol dmmbmzbosb go8mdobatyg, Bgzol
Lgbbm®o 396 s30MmB0g F99ga0 35839693 gdol Jobgz00: oHMdZ30L 0s3sDMmbo (0-5 d560),
209t0535¢00 Logboeols 3608369wMds, 339000 Fysml 3608369cmds. 3GmgdEolomzol dobowgdo
50dmBbs WIKA 308356000 {6930L Lgblmeo S-10 [10, 11].

35960l 3983960 GwIMHoL  gobmdzolomgzol B396 doge sGBgmeos Dallas Semikondaqtor
3MOH3mO5300L GH9339MoEwmob Lgbbmemo DS18B20. 0o Fo0dmoagbl 30my®msdmwom JsMm35
06@9265¢0m6 8mEl. Bsemam®o Logboswgdol AsMEolabgs begds olido Rsdgbgdwe o3y-
do. 0bxmMTs300L 2933w FnEYIELs s F03OM3OMIMEGHMMEIOL FmnMmol LEvmgds 1-Wire
36OMGHMIMEob bodwswgdoom [12, 13].

L. 1-Bg Fomdmoygbowos dm®fyzol bobEgdol LEGHOWIEMGMEo Ldgds.

Arduino
GND |—— 3960560l bgBlmB o6
+5v >
13 5930l LgBlmGowsb
+5v 12
11 100k R5
o 100k R7
9
) |
7
6
Lathgzgaolizo L A0 5
Al 4 [ 100k R6
A2 3 10k R
100k R2 A3 2 oigBayzol
A4 TxD 1 BgBlbestows5
A5 RxD 0 1k R3 ‘Q‘O‘O‘
R Vee 1
OV [e)
GPIO RESET
2.2k R4
(0] Q .
ESP826601 -
GPI2 CH_PD
o Q.
CND Tx v
0\ ° +5v

Lbme. 1. d@fyz0L LobiBgdol LEHMWIGHWOWEo Bggds.
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) bobEgdol BMbJEz0MboMmgdol sErrMGom3do.

dmMfg30L LobiEgdol BoMm30L BbJ300L TguBmeErgds BEAMToMgmdL Fywol ool
Lotgzgamols goblibsdo Mol LsFomm 3gHomEdo gsM339wo bsbyMdmogmdom, Mg
360036900900 45bLsBOZMHW0s g MOYO 356539FHMIO0M, MHMYMMOES: BosIRol BHgbos-
B™ds, 5GHBMLGBYOHML 3gd3gMHo@ s, dowdo fywol §6g30.

M30MH39gl ymzwobls bs 4o6oLoBEZOHML In®fyz0l 0bGHIMZ5w0. ymzgwo Godob
93396569 bolosmEYds FMMFY30L 250339990 0bFGIMZsom, MMmIwol 608369mds Im3g-
Moo sOLYdWME BemGIsGowe ©m3MIb@Yddo. dmmfiyzol ©shggdol EOMOL oxoduoMmgds
bgds @M@l dmgmgwol  Lbsdwgsgdom. Bggb Tog  asdmygbgdwos Arduino IDE
303305GHMMOL d0dEOM™MY35d0 50900 BbJios millis - Yoo EOHMOL 3HMYMT M0
&o08960. §oboliffod aobolsbrgMgds 3mb3MgEMwo  GHodob I3gbsdolomgol  gsb3zmmzbowo
9mOfyz0L OHMOob 8m5¢9g0 - HMIOL dmeEml OIS 250 35M09BHMYOOL sbsgrobo.

306039 Gogado dmfogds 6050l GHgbosbmds. vy FHgbosbmds 50gds@gds dm39dmwro
933965Mm0Lsmz0L Bzt 86093690 Mdsl Hmax (ogowroms@, B39b 9096 s0gdmwo gobmbols-
®30L 75%) dmMfy3s o6 bed3090@gds, 306500056 605sg0 Bgdg@ow GH9bosbos s dmMfyzslL
56 dmombmgl.

Br3omMo  3Hgbosbmdol 8gdmbzgzsdo 9mfdgds  aomgdml  G9a3gMedvIMs.  deow
500bdo, o) dobo 360d36gcmds Bo3ergdos dobodogry® oled3zg0bg Tmin (RoBMbBOLLMZOL -
10C°) 9mMfygs 56 bmOE309w©gds. §obssmdmgy 8gdmbggzsdo 3o mMfyzs bmGEogw@gds.
LobEgds sx3mHIoMIdL Fywol 396EHOWOL gowgdol Logbowl. sobmsb, 0y dowdo fywol §bgzs
9oL Pmax  95gLoTdocrMo, 9m®fiyzs  bm®E09w@gds  Hobsbis®  s@gdmwo  dzgbsdoliogol
230BLsBEzMMo bobyMdogmdom, [obsswdwgy Fgdmbggzsdo Immfyzol boby®mdarogmds wbs
2300DsMEML.

L. 2-Bg FoMdmpqboros dm®fiygol bLolGgdol gMbdzombomgdol sEaMMomTol JMox-
Lqdo.

OMAMOHE3 Bgdmm ogm Boomgzsdo, digbodgms bgoolibgs Lobgmdolmgol sdsbalosorg-
0905 350599 BHMgool  bbgoobbgs bmzmvmo 960d369cmds.  sdo@Gmd, dofjol 6533900y
93gbstrgms BHodol 3ol dgdmbggzsdo bsFomm bgds 3MMyMsdsdo dqbsdsdolbo 3g3Erowgdols
d9Bobs. 90b0dbeo dmgdggdol goo@30wgdol dobbom, B3zgb BogH asmzowrolfjobydmwos
360050500  330gdol  Iguerengds  FmdOEMM0  BgmgBmbom,  M3sdgm 3538060l
LodmoEgdom. 50 doBbom, B3z96 Togh 9odmygbgdnyo ogm IoT GEgdbmenmyos, MmOl
L5dSEPPOm  LOHMEEIdS  EOLEHMBEOMOO 3530000 FMdOWNH  FHYgRMbls s  dogMHm-
36039LMONME LobEQISL FmGOU.

50b0dbmo #Hgdbmwmaool gom-ghmo 360d3bgcrmgzsbo gwgdgb@os Blynk-o, Gmdgwog
§o68m5096L Android m3gMogowgeo LolEgdol sda@gost. dobo bsdssegdom bmemEogwrgds
§30m05 ©MMdW™MZsb LyHzgMmsb, LsSE BMMeglgdwE0s 39MH0RBIM0IEO IMFYMOOWMBJOOL
000oMmmg3s.  50bodbmmo  BodWOM™MH3006,  TFMdowMMmO  BHgnmbol  Lsdwgewgdoom,
3933000005 458030d5bmo b3solibgs 3OHMAMTOL 3Msx30370 3odmbobmgdgdol (30x930)
9bsfiymdo s Tg3ddbocn  sbowo  3OMAMsds.  BMdOEMHO  93MboEIb sMgm3g  0gHogbgds
d9BHymdobgds LgMzgm By d03MMm3MHMELMONIOo bobEgdobszgh, Mmdgwos WiFi 3Gm@Emameol
L5395 gd0M 35993995 J03OMIMHM3gLMEOWE bobEgdal (Bggb d90mbggzsdo Arduino-b). WiFi
3OMEHMIMEob Igberegdolsmzol Arduino-bmsb doghmgdmwos WiFi dmomero 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.

HccnenoBarnve yAaleHHOTO YIIPaBIeHUS MUKPOIPOLIECCOPHBIX CUCTEM C MCIIOIb30BaHHEM

IoT Texnomorun
Orap Kaprserunrsruin, /lean I sapamazgse, Beprko baxrazse

Pesrome

HEJIBIO HPEILCTaBJIeHHOﬁ Pa60TBI ABJIAETCA HCCIeN0BaHKE BO3MOXHOCTH YAAJI€HHOTO

YIIpaBjI€eHHSI MUKPOIIPOIECCOPHBIMM CHCTEMAMH C HCIIOJIb30BAHHEM TEXHOJOTHH IoT. Paapa60TaHa

MeTOZMKa OpTaHU3aIMH YIIPaBJIeHN A, C IOMOIIBIO KOTOPOi GBLI CO3/jaH ITPOEKT MUKPOIPOLIECCOPHOMH

CHCTEMBI OPOIIE€HMA YyIdCTKOB, COAEPXKAIINX PA3HBIE BHUIBI PaCTeHHfI, PacCIIOJIOXEHHBIX Ha 60IBLION

IIOALH.
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09HIMDdOONZY0 ©BPMOL goaM0egd0L LoLEYIOL gsobysM0gds

3300 B<9036356009, 5¢797b5600@9 bstrdoersdy
dpurtshvani@gmail. com

69bondy

dmbs odBHon® bmbsdo {iBg3ol 3o0MEboL sdmmzms, EMHMLYEOMIdOL  gsdmmges,
3JBHomo  bmbol  sMbgddo  dMYssIHBOL  bodxol  Imzgdo  yobsfoggdol
MBEO639eLdYgMBI® ©5 MBMY3FEBOL ,,85dBHMBG0Z0" botrxgol gobsfoamgdols Lsdmgbgmo
©OHMBYEoMgdol astgdg 56 dobo bsfjoemdMmogo gsbbm®ME3ogmmgdolisl. 2sMEs 58oLs, dmbs:
300M53mm03M0  59ba5M0dgds, Lsfiyolo 0bxrm®mIsEool dmbsdmzgdmsE MgMIMBIOMNZIEO
LobogBol  spMgysGHol  LsdmBsm  3GmEgbols s  LsodgEmmdol  aEygbolismgol.
00Mo3E0BoL ©obgds Lobmybol sbsysMol sGbYdo swfigMowos 30MHMEObsdozmmo
05bolosMYPBEgdOL  gobEMmgdom. dmyzsboos  FmdGIMBOL  gMm35MHM3B0  bBHMEgds,
3350 6535000l LoBJs®ol dgdmbgggzsdo. 890mmagsgdmeos 0gMdmdommgmeo Lobomgbol
565002560l 3000M53¢037IM0 55633M0IBOL 436GHMEGdsMS LoLEYDSs.

153356dm Lo@yzgdo:

35603500 096GIMB0GMZYmo  bobomgbo, 30M3am03kG0  353GHoengbol  Lolidgds,
0963m80(0379cm0 bobogbol s3M985090b sgddosato bmbs, hMlgamomyds, boobol bs3sol
8ead3280l 3s65aemgds: Gg0beagmlol Gogbzo, 08mgs@sddsbol gborsegndos.

35OHMZ500 MYMIMBIOOHMZNYo Lobmgbol sblsbmMEogwgdgwo LolGgds ©sdw)ds3900L
36Hm39L80s. 5909bs Fobo FoaMmOgdol LobGYIsl XIO 30093 dMEPMIEY 105 FT53909EO.
15353090, J9MPOOS F1YF5390WO SEHMIMMHO MYodBHMMYOOL Ao3M0EgdoL LolEgds. B39bL
9096  gMHIMdoOH™M3Mo LobmgbBol (MBL) oblobmMmME0gMgdgEr  ©sbsEAIODY Tomgdwwo
33543L 353960 [1]. 35%9bBT0 swfgMowo BL-0l  IBSYIMOL  YoaMm0ogdol  LolEgds
005350185390 5@MINMO MJodEHMMIOOL FoaMmogdol bLobEgdol sbogrmyoom.

0gHIMBOOMZMwo  Lobmgbol  saMaaeBHoL  osdBoMo  bmbol  3oMogwoz©o
2498000300l 59m3569005: 5dBomeo Bmbsdo {iBgz0l 350MbOL godmmgzws, OHMLYwoMIdOL
2900003, 59BoMmo Bmbol 5Mbgddo MBdMASITEBOL bobxol dmEgdmwo yobsfiogdols
MBOHB390LOYMBOIO OO MOMY5TBHBOL ,,535dEHMIM 030" bot30l obsfowgdol Lodmgbgma
OMBYoMHYOoL 4oM9dg 96 Jobo Bsffomd®mozo (5M50IWMMmO 300ME3w030L MZoWlsBOO-
Lom) oBbMME0gEIgdOLLL. FoO@S  5Tobs,  30EMOZEP0ZMMO  ASsbAMOTGds 0dErg3s  Lsfyol
06836 35305L MgMIMBOMM3290 LObMGHBOL saM9YsEHOL Lodmdsm 3MMEJLOLY s B0TYOMMdOL
3BoY9Bs.

B399 qdM03, 30M303MM 2odmm3gddo, 5JBH0mo Bmbs Asbobowrgds, Mmameg
56MHJOOL X YMBO, HMIWIOOG 35MOWIEMMS BIOMO M6 MBsLOME EOE FMEMMBdLL
dmeob  [2]. §6930L (33000 gdgd0o  9856sfowadger s 9993M™M39d9  3MgdGHMMgddo  ob
390969000 56 5MOL Qom35¢obfobgdME0. 5JBH0MMO BMbolL 30MIZL0INOHO Yosbasm0dgdol
2396@MEgdgdol LobGHgds o3 Fgdobggzsdo dmoEsgl FbmwmE sGHYddo Lombol IMIBSMdOL
23903MEgdgdl  (290mm3wsdo  2o0MmYmMmBOEo  30MIZ03MM0  DBmbgdOL  Momgbmdol
90bg30m) s F5GHYM05EYHO dosbLOL FobEmemgdsls.

09939, BMYo d90mbg935d0, LEbMGHOL BsEYMOL 30EMZ303MMHO LOLEJTs 56 SGOL

dbMWME 35MoWGEOHO sMbYOOL XMR0, HMIWIOOE ©35380MJOME0s OE FMEELMBIOL
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0gMH3MdOOMNZ0 65EIMOL gs3MoErgdols Loldgdol sbasGodo

Fmeol, 9M599  3MgJBA™OMo  bobEgdss. 0gMIMdOOMZwo  LobEJIol  sbsysMdo,
0003559 Fob0L botxol gobsfoergds sMbgdol gsbfiztog dgodargds sB8MI0EIdMEO 0gmls
§6930L 330w gd9dBg 3MgdEBHMEgdoL LogMdol golfigmog b (3509Mgdol) Mooy s
505096 5353806040 MEds  3MT0EYdYOTs MBIl  FolY3MOZ  MBMYSITEHIBOL  Botxol
5Mbgdol dobggzom obsfowgdsdo Fgodwgds gsdmofzomlb dogosh sGolslbrmMzgwo G9w9agdo.
§6930L (330w gds Ap(x) 3mwgd@m®mgddo gsdmomzwrgds 3gMbmwol gsb@mmgdols dobgzom
[3, 4]. &@IgEog o6 0m3scoLobgdl gsbwgzol 96 mbggzoo Tsbgdol sds@gdol vibodgbgerm-
3969L 99839dBL. SLgmo 2odmmazws bdoms ofjzg3l 3608369gewm3zs6 Jg3magdl 3megdGmmgddo
§6930L 330 gdsLsL [5] s 5MHYOTO MBMYSTEHIBOL botrxgdol gobsfowrgdsdo.

MHmEgLsg Lomby 8090bgds 3MmEgd@™m™mgddo, dobol botxo boa®mdol obfizMog 0E3wgds
G=G(x). 3530060 boGKOL, 250063d0L 06EFIBLOMBdBS s Bgz0lL 33EoEgdsl ImMHol sLgo,
6039009080 500fgMgds 33wso dsbol LomMbol FMIMIMBOL FobEHMEWgdom. Asbgzobowmom oyo
3993199335000 Lombob bEsEgombosvyemo Bs3500bmMZ0L, TobwMo doegdol gomgawrobfiobgdol
2396989.

GmO3 360md00s [5], 3mdGHomdOL 335360 MMPSEDMT0Egd0sbo FobEHMEgds, Mmdgwos
2990bo@ogl 9mdMm5MmdoL MomEabmdol 33woegdoby s dmddgo dsergdol 083w9wlols

AMMdL (30mgdi000 X 09mdbg) pu= % + pU Z—? =— % + (divT), (1)

Loog T dbgdo sdsdemdols $obBmmos, 3o3506M53wmom u -bg, ©s359sEHMm 00 YHy39EH™dOL
2390@M@gdslosh s 393006FgaMomm  339000B 99000980  LoLoBOZBM  30OHMBIOO:
3093BH™OHoL Bgsdo@By dbgdo dsd35 BHME0s T (, 396030 Lobdstg v = V4, 3Mdogo bobdstg U =
0. 3ogdmo AsbEGHMEGds FoMEGH030 SEWPGBOWMWO 250MEoddbgdol 890y s °©bodzbgdol
399m0900m Lsdsem LoBJsGOLmZoL w(X) = p% ; 00329bob Bo3ool 3Mm98030gbGHOLIMZ0L P(X)

0

Jo WPdF s bsbobol  3m98030g6GH0oLsmgol  E(x) = th ©504356905  dG5mdOL

_ 11

w2 F 2

960350356 A9BEHMEW B3], 33o©0 b535000L Lobds®oo [5, 6]:

ap 2 246 po? dx_

p+Boodw+w dp + Pw G+EZ-D_0 2)
2396@Mgds (2) 49bLbgog®gds B39 gdMmogo BgMHbeol 4obEMEgdoLsE oG5 dbmemo f
(3350 3M9B030J6EH0M, 565390, M3 935009, TsEHJOOMO 936H0m (deagrmlifjobs §9300),
MMIgoE 0035¢obobgdl 653500l IMdGHMOOL  Mom@bmdoL (3300 gdsL  goobgdol 6

399m@0bgdolL 459m. gobEmmgds (2) 5M056%mdogdosbo gm®mBom (B = const) sbg hsofigmgds:

deﬁ(mdé—z?dlnp?)+§§Fd)—<=o 3)

s F = Fi ;X =% , boag L - 30ma9d@mol Log™dgs.
0

0005590l 06905 Lobmgbols 5bsysMmOL oMbgddo 50f9MH0E0s
3006065303990 FobolosmgdgdoL 2sbEHMgdom (1), HmIgeog dgodwgds sofgmmb sbg:

fl(p1—p2); A0,/ dx; Qi ] =0, (4)

Boog Qx - 39dBHMO0L LogMdol OBy INbEo sGbYdOL MM LIIES3MYS.
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@300 B96036256009, 5¢9/b56C0Eg bsIoersdy

300M53w0399MH0  [obomdgdo 3mwgddHMmMmosb sbdo Tglolgegaols s  SMbOESL
39dGHMOTo AoLobgargeol gsb@Emegdsdo (4) 2s60LsbMzmad0s6 Fobosmmdadol wm3sErMo
3M9B0G0IBAIP0M &z, @O &y OMIWYO0E DY@ Fg8cbgzgzsdo ©IM30EIdLIEos SHBTo
690bmwEbol Mogbzbg o LoBJsMggdol ™MobsxgsMmEMdBY sGbLS s JmEwgd@m®do. gu
3965L3690  sTM30IOGds LoFoMmms 0dbol As0m3zEgMEo s Joozsolifjobgdmaro
30M53w0399M0 3o5639Mm0dgd0LL [7].

0M5059¢9b0ol J0sbo batrxo s 356599EHMgd0 dglsbiganguby, doerosbo mgHdmwo
LoddE3M) s YMIMPsTIMYMBOL  obsfowgds, aMmgM3g  3MEgdBHMMGOOLs S  SObYBdOL
3MBLEHMWI30o Imbo3gdqd0, HMIWGBOEG 930 JOJE0s 5JBOWE Dmbsdo MdIMYsdEHbol
6535000L 256EHMgd5m5 LoliEgdol s8mboblbgas Hmymea falo 3bmdowos.

®96HIMB0OMZMNo  LobdgBol  ©sbsYIMOL  3000MZ0IMMO 2556900 Tgd0L
2396@MEgdoms LoLEYTob g3l 9890 Loby:

d dG L
B =G )+ B (1-62) =05

2
P2 (on/F10)2&+252 (202‘1&_0_2_%)+ EZDL2 G3 =05

dx dx py dx
f[(p1—p2 ) dGy/dx; Qi ] = 0} ’ (5)
d, 1, — \dg
d_;=6_2(lk—lz)d_;§

p2 = pz (1z; D2) -

5 17 =iy/l105 Tk = ix/i10 > BOQOG i19 QO i) - 5MOL MBIMYSFHBOL 96Mse305 Qodsbsfiocrgdgen
30addHmOdo s 9OHJO0ID  godmlisligegwdo, dglisdsdols. 58 d9dmbggzsdo, LoboBgmH™
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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.

Pacder cucreMs! oxaXkZeHIA TepMOAAEPHO# YCTaHOBKHU
Hasuz lyprxsannygse, Arexcangpe Xapurruirazse
Pesiome

ITpousBeseH pacder mepemnaza AaBIeHUs B aKTUBHOM 30He YCTAaHOBKH TepMOAZEePHOIO
CHHTe3a, pacyueT JPOCCEINPOBAHNA, BBIIOTHEH I 00ecIieYeHuU 3aJaHHOTO PacIpeeleHHs
CTOMMOCTH TeIJoOOMeHa B KaHajaX aKTUBHOHM 30HBI M HAXOXZEeHUA «PaKTHIeCKOTO»
pacIipesieieHUss CTOMMOCTH TeIUIONepefiadyu 0e3 ApOCCENUPOBAHUA MJIM €ro YaCTHUYHOM
peanusanuu. Kpome TOro, OBLT BBIOJIHEH THAPAaBIMYECKUH pacdyeT /A1 IIOJyYeHUd
HCXONHOH MHGOPMAIlMU C IIeJbI0 OIlpefiesieHus pabOThl M HALEXXHOCTH TePMOSAZEePHOM

YCTaHOBKH. Tedenne TeltoHOCHTENS B KaHajaaX OJOKa CHHTE3a OMMCHIBAETCS YpaBHEHHEM
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TUAPOAVHAMUYECKON XapaKTepUCTUKHU. IIprBesieHO ofHOpPOAHOe ypaBHeHUe JBIDKEHUS AT
CIydyas IlepeMeHHOro pacxofa. llpenoxkeHa cucreMa ypaBHEHUH IS THIPABIAIECKOTO

pacueTa YCTaHOBKU TepMOAI€PHOTO CUHTe3a.
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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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Hcnons3oBaHue NepcreKTHB HCTOYHUKOB BO30GHOB/IS€MOIi SHEPIUH B IIPOU3BOACTBO
BJIEKTPOSHEPTHUHU

Hozap Mupraramsrrmn, Hozap I n3ennmsuirn, Kerepan Kpuprkamsuim,
Berepa Xaranrsuirm

Pesiome

B cratee aHanM3MpyeTCs CyLIECTBYIOIIMI yPOBEHb KCIOIb30BAHUS BO30OHOBIISEMBIX
HCTOYHUKOB SHEPIUHY B IIPOM3BOACTBE SJIEKTPOIHEPIUH.

B I'pysun B HaIMOHAJIBHOM AEHCTBYIOLIEM IUIaHe SHEProd(deKTUBHOCTH IIPeLyCMOTPEHO
[IpOBeZieHUe Pa3JIMYHBIX MEPOIPHUATHI 110 COKPAIIEHHIO MOTPeOIeHNs IeKTposHepruu. [lokasaHo,
4YTO, HECMOTpsS Ha IPeLyCMOTPEHHBIE II€PEYNCIeHHBIEe peanu3yeMble MEpOIpPHUATHS B CTaTbe,
IIPOTHO3bI TOZOBOTO UCIOIb30BaHUA 3JIEKTPOSHEPTUU IIOBBICHIINCE B cCpeiHeM  Ha 3,5-4,0%.
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Bby®H0o Jot39Mgd0 JoMme-0bmoli®o g®Mmsds3H03mMeEo
9Jbogzmbolsmgols

300630 030009, 565 B (5390583000, 60be2 0535830070

gogichikoidze@yahoo.com, annachutkerashvili@gmail.com, ninojavashvili@yahoo.com

9o dg

0 9dBHembmmo gMsds@Gozmwo wgdbozmbgdol Gmeo dsewosh 960d36gwrmgsbos
©0EOo InEMmmmdol Ggdudeo 3mMm3MLgdol sbm@Gomgdobmgol. sgmo wgjlozmbgdols

0600-g6mo  50mEsbss  Lsemgdlogmbm  ghmgmmolmgol LfmMo ImOHgmEmyommo @
Lob@sdumeMo  Fsbslosmgdmgdols doboFgds, Gsg 530w GOIE0s 36505303
395350 BMHsHBJOoL sbggds@. 59 GHodol wgaduozmbo, GgduGgdol sbm@oMgdol gsms,
399moyggbgds msMadbol, gbol Ufsgemgdols @s @osmmymmo LolEgdgdol dsGomgols
36Hm@EgLbolsmgol.

bGsGosdo gsbborrmos Jsdmmm-obymolyto gMmsds@ozmmo wgduogzmbolmgols
Jobommo BIbMOHo FmGIGPOoL  Ls3erslogogsgom  sbolosm o gPolmZoL  Lsmsbspm
obaol®o Fsbsliosmgdegdol dmdgdbs/dols@saggds. bodmds HoMdmygbowos mMo
JsBomeo B3bmGHo gm®ds 0byErol®o mstydsbom s dglsdsdolo 356 3gMHgdom.

Lo 3396dm Loyzgdo:

3050590329¢70 (b0 3m60, Uszensbogogsgom dsbsbosmgdergdo, bdbeytro 86396980,
Ags96o

06 olO-JoMmmo 40535303 Nwo  ¢gdlozmbol  3mI350gMol  goToMNYES©
0M0omdobmzolL  9MM-gHmo  s3owgdgeo  dnmbmgbss  Logngdbogmbm  gMmgwmargdolmgol

LHmMs  9mHbgmeo  Lo3zEolbogogsgom  dobslosmgdegdo, MmIwmgdog  MHBOHYB3gEYma9b
305053031 29T BMsbgdol  s37d5L,  GHJLGHWIO0  30M3MLGdOL  SBMEHMYRSL,
5M5bL, 9bob Lfogergdal, LoGyzob gwgdlowE® s YMH 3530w BFmMISHoMTMYdSL o 5.0.

30585303 Mwo  Bobsllosmgdgdo  godmoygbgds  JoMmE-0bawolv®o  aMmsTsBH03Eo
@9db03mbols  3m330e0MmgdOL  LobiGYol Tgbsdrdsgzgdws, GMIgmos bmMEogwgds Tmos
MHMLmO39wol  Lodo®Mmzggarml  gMmgbomwo  bsdgsboghm  gmbool  dogH  sr30bsBLgdMwo
3OmgdGHoom'.  360mgdBHob  Fobsbos  JoOmma-0bawol@mo  4Mms853GH03Nwo  gdlozmbol
3003000690l LobEGgdol Tg8w9ds390s, MMIgog LoGY3zol OHMAMOE BMOTsFoMmTMIPdOL, 0lg
LOEY350oMmMGPOOL OIS >OFIOHOL Lodrsegdall 0dEg3s. gdbozwyMmo RMGIGdO dggbowo
b 0gml qdoligeb s OHBMEMA0MMO #H9aqdol 3f30M030L6. B3gbo gMm-gMmo 5MEebss
Jommmo  BdbMHo GmOIGPOL  LoEsLOBOIZsEoMm  FobollosmMGOEGBOLMZOL/ToM 3gMHJOOLMZOL
L509bsEM bAWOLMMmO TobolinsmPEgdoL JoLosagds 96, vy Lgmo 50 modgdbs, sberol
99g0bo.

D5, dobolosMGOgdo  (FMORMLOBESIEH03MM0, LobEIJumMmo, LgdsbEozm®o ©s
0.0.)  0Ogagds  Lbgssbbgs  0683m®M3s300lL  Fo@odmgdgeo  Bgagoolysb/Loddmeemgdoliysb,
mIgdo3 goLbobMgds BHgJuGHOL 0I6EHOBOEFMIO-393IRMOODBG0. 3nM3MLOL sbmEHMIdOL
30396 9900b393530 FMOBMLOBEIGHWIM0 SBMEsE00L (Fsb g3y MToBH03E BHYF0MJOLOG
Mfg096) LEFMSEGOOM 05ME0Yo 56 B0 535300MYPVMos FYJuETo MomMmgmEo bodyzol
&™M396m06  Folo M5 BH03Mwo  3eologo3sgool  s0Lsbodbs.  sBmEGHoMmgdOL  BsMEH0Z0

35290005 BBl BYa0M9ds 393Y39wgd0l Bofowrgdol 96 4MmsBsBH03Mwo 395G JyMM0gd0L
dobgzom, Loog ®ommgme  LoGYzsbmsb domomgdeos  0bgm®mdsgos  d93¢y39wgdol

! JsGmue-0ba@olv®o 36s8s@03wwo @gdbogmbol 3md3somgmo (FR-22-12478)
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Bofooll Tglobgd  (Lobgaro, Dby, BgELsGMsgo Lobgwro o 6.8.), dgmeg dgdmbggzsdo 30

3039530370 393JRMO00L (00635, 3000, MoEbgo, 33500 ©s 9.9). BMEHOMIdOL FIIYS©

d9lsdangdgeos GgduGbg bgdolbdogmo GHodol sbsero@o3wMmo 0bgm®dsgool dowgds [2].
Jsomemo Bdbryho 356396000

DI6mHo  JoM396Mgd0L  Bodmbogoeodgdmo@ 530909 0s  Jomm30L  JoMHOMSE©O
L53slog03o30Mm 3M0b303900L 93)d5390s. JoGmMeo gbol s EH0bsgow®™dOL godm,
GMOOEOMEO 365353030 FobolosMmGDWGdOL  239MHPOm,  SNF0WJOIW0S  Y3JENS
3b6m3son®Ho gmbgBolzMMo (33¢0egd900Lsm3z0L sbowo 6odbgdol osxgodbo®mgds. sbg3g,
mbs 99098 9OHMA35MM3560 Bobollosmgdgdol dJmbg BIbgdoL Logdo. 58 yzgwrsnmol
230035¢0b{obgdom, LGsGHoL 53GMM™Ms IMbsfowgmdoom 8999853900905 JoHmwmeo HabwGo
obolosmPOEWgdo  MMLbMEgzgol  Gmbom  IgbsBLYdIMO  3HmgdBobmgol?,  Losg
0ogdLoToemEroos  FoMdmagbowo  Lbodyzol LMo  gMsds@03Yo  Tobobosmgdgdo
(00HBMEMy096H0, 159856303 MM0) s 356M50d0L yzgas RmETs. sbMEGH0MGdMWo 3nMm3MLO
90393 Mo Foodol gdaliogg GMTsbol  GHJuBHL. Fobolosmgdgddo  J0MHZgo  BJRo
94m39wm30L 993939 gd0L bofol s0bodbsgl (Bggb dgdmbggzsdo Babsl), bomwrm ©sbs®Bgbo -
BIBoLMZOL EsTobslsmMYdIL M585EH03 35GJRAMEOOYdL: 330030, HoEblzo, LYBogdEHWMO s
®309dGHIMo 300900 @5 5.0. TMOBMEMYONGO  T50M390900  JoMmnEdo  JOMHOMSWVIQ
fom3magboos HBIbol Lwydogdd-mdogd@ol 3o6Mol, Goabgzols s df3moz30L s0dbodzbgwro
39239000m. by 13 BI6YOHO G0 (FNORMEMYOWOO).

0595¢0mo, 35039600 V Prs Subj Sg 3 ObjD Sg 3 50b0dbogl, Hmd Lo@ygs, MHmIgalsg gu
05639600 5BE3L, 5GOL Bdbs, sHdgml 3(3M 030, FbmEmdomo MHogbzol dglsdy 3omob bmdogddo,
ab. ®ogbzol dgLsdg 30Ol 306E30M0 MdOYIEO.

90639600 V Aor Subj Sg 1 ObjD Sg 3 30 50603653 §yzg@ocol 9f360030L Bdbsl, Gmdeols
bmdogd@oE Mol I 3060 FbrrEMdom Gogblzdo s 30630600 Mdogd@o - 111 oMo db. Hogbzdo.

oMo BIBob BmOIGool Lowbzgd gobsdo®mmds ToM39Mmgdol LobzgE. XIOXIOMOOM
99486oeos 806 ,b035¢M0  FoM3gM0 . POMMIMWo  BoM3gMH0  2wgeoobbdmdL  gHmbsoMo
3oboliosmgdgdol Admbg BIBsms Mogls.

0bgamolim®o Babmeo Jo6390gd0

dnOHBMLObGEHIBH03MNO0  bm@Gsgool  Lggmmbo  sOLYGMIL  goM3zgo  Labol
LogOMsdmMmobe  LEBIMEIdo. 50  dbOOZ 089300  LsdMdoms  BoBHoMgdEo o
dnORMBObEBH03MOO GHYH0Mgds 339 FMs35wo gbolmzol s®LGdIMBL. dgmMg dbMog, d35360
LEHObIMEHOB30s o  LogMmbowgl  dmombmgl, Mo  Bmyxgd gbs,  mogolo
1393080393006 390013¢0bsMy, dmombmgl 30b63609¢ Mo 3obsbosmMgdEgdol
23085MNMYdSL.

QOOMME  293MOEIWIOMo  3MEOMgdoL  LogMmodm®molm  bEobIMEHJd0Ib,
doMHOoMo©, 39YyMHbmdom EAGLES LEsbos®d®y — EAGLES (Expert Advisory Group on
Language Engineering Standards) [1]. 53 UEobo®GHOL ©sf3zMowgdomo s0fgMs ©o
JoOnmwbg FmOHRdMo  ©sFsGJB0®O s Loghom b3gEoB03MYOHO  Bobolosmgdwrgdo/
36033690 ™md9d0 dmEgdveos bodMmaddo [2].

ob939, 30ygbgdom Oxford English part-of-speech Tagset-U [3] (Bgagd0 50603653l
399939 900L b5fogdl s Bmaxg® GH™3960L 3Ms8s@03me 353 93MM0gdLE, Fogo0MS,
06b35L, MoEbgl, 30ML s 5.9.) s 0bWOLYG GHgaLbgGIdL [4].

0bywolmem 95603909030, GmamGdE §gbo, doMomso  HBIbgdoL  BHIagdL (VV)
24065Ub3939096 MO MO S STBTsHg BI6YBOL 506036 9w0 FgagdoLAsh (V).

JoOomwo Babol GgmMIGOoL FMoz35RgMH™M369d0L odm, obywobwe Fo®3gM9gddo
LsFoMH™m gobs 393900l ©s35BJ0S/AdBIMMMYDS, A5bLIIMPMGd0m TFIH0Z30L JoBIAMMOol

2 400 960L 3nM3MLoL LOVEWO (BrOEMEWME0HO, LobEsdurm®o, bgdsbEngm®o) sbmEomgdols
LobGgds (FR/463/4-105/12) 2013-2016.
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b36mmHo 3563960900 JsOmvym-obywobm®o a®s3s@Goznmo wgjlozmbolsmgols

300m. 9530009030  259Mmyg9gbgdmmo 0bywolmMo  FG9agdo Tglsdsdolo gobdstEHgdgdom
9399705 BEGHsG00L dMEMb.

355919853909¢00 dslssems

300053030 Foboboomgdwgdol  dglodsdobmdol oY gbolbmgol  doebg
bgbogMHgwos mMgbmgzsb0 3sMowgwmo GgduGw®o 3mm3MLgdo.

JoOMEo Fobogrolmzgol 3sdmygbgd s mms® Fowsdob Ggdudwemo 3m®3MLo [5],
H™Iob sbmGH0Mm9gd0L T99ao© 339 99Jdbowos JoGmmeo o639 9do0.

Lomobosm  0bgeoby®o  Fom39M9gdool  ©sloyagbs 30 dsdmygbgdmmos 03569
X935b0dz300l Labgemdol mdogobol Lobgedfonm mbogzgdlLo@g@ol
»@99b03MmaMx0ww 3956GH®T0“ d9Jobowo 0bywolM-JsOGMIMO ZsGowgEw Mo 3NOm3MLO
[6]. 3mO3MLL  Lsdgsboghm  BH9gJuBHJOOL  J3930OH3MLOL  dots, 93l TbsBH3MWEo
@OoBIMSGHMOOL J393mm3MBo3, Losg TgbIEos dGO0EBYIOo JoOM3gE MMl mbow
690530@EOoL J0g6H MMAIB0wo MG Fowsdob mGo MHMIsbo (,939¢wdo, ,aboby ghmo
3960 90©0M@s“). glooMgdgewo dsLoEobmzol Js®mIEo ©s 0bawobweo fobswowgdgdo
50909905 IbMEWME 59 MO0 OHMIsb0sb.
0535¢0000900:
30wdsmd - I work

9063960
V Prs Subj Sg 1 | 89360b 309058, ©50mdbstr19dol ormg 6o dogal.
VVS1 I workalot, I don’t even get time to yawn.

0b6geol®  motydsbdo Bdbs 209dsm8, goalvEos glodsdolbo BIbMMo doMol oMEH030
sfjdgeml eMob, dbmemdomo Gogbzol 306390 30600l BmETom, Mg LOME Jglsdsdobmdsdos
Bdbob JoOmnwew 3mMIoLob.

3085md - I'm working

9063960
V Prs Subj Sg 1 | sbas 5Bg6Md50% 5690 00605060056 399058

VVS1G Now /’m working with an Azerbaijanian conductor.

50 9ogoomdo 33wdsmd Bdbs 0byaolry® 356M056GHT0 ImEgdreos BIBOL SHdgm goba™dmdomo
3BnO300. LosbeEgls 56 FoMdMoyqbl, GMA JoMmvyeo HBABoL S{agmlb gm®mIPL 0byeolre™ 9bsdo
afiagml mMo goblbgoggdmwo BIbol gm®mTs Ggqbadsdgds. 0 990mbggzo00 49od(Y39@ M,
3H5009, 3m6E9JLE0 s A9M33949c0 BBOBYYdO 05050Mdb.

30w3smd — I'm supposed to be working

0063960
V Prs Subj Sg 1 | ®omgmb 209058, Bo3600 g3wyemo 3o0b3 56 95g3L.
VVSIPIG I'm supposed to be working, but I still have no money.

0606 0sMpdobdo  38wdsmd  BIbs  oIM3gdMos  ofdym  goba®dmdomo  M™ol
06530603030L BMGHT0m, M3 39630MMdd0s MMMl bsforszol sGLYdMBdOD BMYBsTo.

@35053mdYb — I

95639600
V Prs PL 3 6o g30009, 03305ODY 96 56 53565302896, 96 356l 503 bM.
%) The saying is, nothing about the dead except good things.

5005630 0baolMo BIbMMO GG gEoxLmos, Bogs®bowos Im@awmrMmo BIbol
35b0go must be said s sSHBOMIGHOZ5© 5MOL T (3900 BMsHT0. 0gEolbdgds nothing (must
be said) about the dead except good things. gl 0dom M0l sdmfizgmeo, GmI Babs sdsts 0896,
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50 9gdombggzsdo, JoOommo  g5dmbsmdzsdol  bofoos, Gmdgwos  bmdowo  dgMHdbmwo
BOsDoEd  (Tov  TeBvnrdtar  pr  kaxoAoyelv) 9mIobo®gmdl s  9g0mlveos  OHmAMmGE
Joermdo, obg sMsgMo 96580, 3s0> BmMob, 0bywob®do (Of the dead, [say] nothing but good).
d9L50530b5, FNMAT6YIWO BOSHOL ObYEIOLLYH SBsEPMAOSL 0ggbgdl.

535053md9b — (she and Dania) talked

9563960

V Prs PL 3 099639, 0L s B0 LEYsIMMBO® Jhsdo HMI bLgo®bMdY6, Lvyew
5390 3Bg 753565302896.

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

ofdgml  g3m®To  Wo3s003mdgb  0bawole  0oMadsbdo  bsdyml MOl  BM®Iom  SGOL
30o@bowo.  sdob  Jobgbo, OmamOE Bgdmom 339 0360d69m,  9b30MHMBYdMOs
306397LEH00 96 20633990 LoEY398MOTGOOM. 53 I9000b393980 BB 30MO OGHZOMMIs 5J3L
Bofows3 oemdyl, GmAgarog 08 dmgzegbol s@fgMoliol as9m0ygbgds, Molog dmEedsMmszg o6
9159005, sbgom F9dmbgzgz9dlL 0bgaeoliry® 96580 0MH0dO MJdob 3MBLEHMWI30s Fggbsdsdgds. 0MOd
30bLEHOMJ305d0 30, BIBIBO Vb OlwE gbsdo Bodgm Mol ZmMmTom QodmoEdos.

@535053md96 — (human beings) speak

90639600
V Prs PL 3 bobobob Mo 5980569909 335682896 5005305690d0.
VVP3 How humanely human beings sometimes speak.

50 05950080 83565302896 BBbs 5Hdgml Ggbsdsdolo Bm@Bom G0l ImiEgdmwo obywrol®
05M0d5600.

@5356053mdYb — they speak

9063960

V Prs PL 3 B3960 BoGH™Mb0830wqd0 Mobsb0s b MMLMsE s3sMs32896, 56
BO6M@o, 96 91356, 96 0byolMo, JsMommow 30 396o.

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

VVP3 ages, but they couldn’t speak Georgian.

039899 359¢0mdo @s3sMo3Mmdgb BIbs MR Mol Im3gdwyero. 3oMzger dgdmbgzgzsdo
LYo Lobom, FGMOMYE 30 JLORBLYMSE. JoMNYEoLysb 4oblbZsz9d0m, 0byErOlvyH Motmydsbdo
Babmm0 gm®Is mMogzg 99dmbggzedo bMms sGoL FoMImagbowo, 0d asblbgsggdom, Mmd
30039 356056@T0  398mygbgdwyemos sfidgml LMo GmEmds, FgmeY, JoRLYOHO BMOIOL
F9L50590LOE 30, ,9MLOMWO* 0bgobo@ogol (bare infinitive) gm®doom.

@535053md96 — (The boys) ralk

0063960
V Prs PL 3 96H»FobgmTo 30 FbmEwm ,9090030©" ¢P335(3302876.
VVP3 The boys talk "American" to each other.

0bgeol®H momydsbdo Bdbs Tmigdmwos BBl Fo®EHoz0 sHIYmlL OHMOL GmMIom, Gog
L5 39500 bdo®mo s ¥969dM0300 5Hdyml GmMIJOOL oMABOLSL.
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@535053md9b — everyone is talking

0563960
V Prs PL 3 053650, yz9gobo 95063 bdsdoems s BJo®-BJotrs rs3s®s32896.
VVS3G But everyone is talking very loud and very fast.

939999 353900 333302896 BB 0bgEol® MaMdsbdo goaliremos BIbOL ofjdym
23063MImdomo gmOTom, 4oblbgeggdom fobs Toaswomolgsb. 58 dgdmbggzsdo gobyMdmdomo
©OMOL BMOHI0M MsMATB0 3mbEBHIJuEHO0D 560l 29B30MHMdIONEO.

3153365

b 500bodbml, Hmd BydolidogMo TbsE3MmWYo MoMydsbo oHowsw bYBOg]EWEMOs
©5  ©33M300090wos  dgemE  80oMdbywby.  Bgdmom  dmyzsbowo  Fsge00930sb
Boonwo BsblL, Mmd ghoo BIbs Lbgoolibgs 3mbLEHMWIz00ms s Lbgaslbgs doMom oMol
230000M 3990, M53 396906030 dmzegbss O sbolosMYIL FMsMYTBYMdoo 3MMEILL. bbgs
503560l 9gdmbggzedo, Fogowomgddo dmigdweo 3mbLEMWI309d0 dgodergds LOME0s©
Lbgo 530Hdoo d9a3b3009L, M3, 3Bo0s, 56 0dbgds golivggoo.

5060350, LBEGHGH05d0 FMmEgdwo MmOO HBIBOL FoaswomNBy bsBzgbgd0s, OMB Motydsbdo
Bdbgdo bbgoolbgs BMGTom MOl A5IM39FME0. 3gMIME, AoBboEImos 5{dymlb df3Mog0L I
3060l FbrEMdomo GHogbzol Joommewo Bdbs 2090528 s 111 30HOL IHZMOd0m0 MoiEblol
Dabs @533383879b. D50 3561396700 519 29BMOYMEMGOS:

309905026 V Prs Subj Sg 1 - VVSI1; VVSIG; VVSIPIG
335632896V Prs PL 3 - J; VVP3D; VVP3; VVP3BN; VVP3G; VVS3G.

0b6geol6H Motydsbdo ghom Jodmwmer ToM3gMl Medgbody obyeolv®o doMzgMmo Fggbodsdgds,
653 byl gv9fiymdl bamotdb 965y Ggdu@do 4Mms8sBH03wes® MM BMsHYdOL sgqdsb.

305853030 Fo639690d0/TobsliosmdgdTdo 458mygbgdwemo 3gagdol boo:

FoOOYo $H93gd0 0ba@olin®o Ggagdo
\4 - bdbs VV - doGomswo Hdbs
Subj - ULPRogdBO S1  -3db. ®ogbgo, I 3060
Sg1 -db. Gogbgo, I oMo P3  -96. Gogbgo, I1I 3060

PL3 -36. ogbszo, III 3060
Prs - sfjdyml df36mo30

- doMomso Bdbo

B

G - -ing g3m®ds

P — odbdomg BIbo
D
N
I

- Podbyewo O™
— 300©gMdo

- obggobo@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.

['naronbHBIE MapKepHI AJII IPy3HHO-aHIIHIICKOrO IPaMMaTHIECKOro CI0Baps
Teopeuti Yuxouosze, Auna Yymrepawesunu, Huno [ocasawesunu

Pe3rome

,Z[JI}I AHHOTHPOBAaHUA GOJBIINX TEKCTOBBIX KOpIIyCOB POJIb 3JIEKTPOHHBIX I'PAMMATUYIECKUX
cioBapei oueHb BakHa. OAHON M3 3a/jay TAKUX CIOBapell fABIAETCA IPUCBOEHHE JIEKCHIECKOH
€INHUIIE ITPAaBUIBHBIX MOp(i)OJIOI‘I/I‘IeCKI/Ix U CMHTAaKCHUYECKHUX IIPU3HAKOB, ITO HeOGXO,I[I/IMO AJIA
IIOCTPOE€HHA TPAMMATHYIE€CKH IIPABHUJIBHBIX CJIOBOCOYETaHHM. OTOT THII CJIOBapA, IIOMHMO
dHHOTHUPOBAHHA TEKCTOB, HMCIIOJIB3ye€TCa [Jsd TIepeBoJa, O6y‘-IeHI/I$I A3BIKY W IIpomecca
YIIpaBJa€HUA AHUAJTIOTOBBIMU CHCTEMAMH.

Jna TpysMHO-aHTIMHCKOTO TpaMMaTH4ecKOro CJoBapsA, B CTaThe pacCMaTpuBaeTCs
HOI/ICI(/CO‘-IeTaHI/Ie KJIaCCI/ICbI/IKauI/IOHHLIX XdPAKTEPUCTUK TPY3HMHCKHX TJIaTOJIPHBIX CI)OPM,
COOTBETCTBYIOIIHNM AHTJIUUCKUM XapaKTEPHUCTHUKAM. B kauectBe o6pa3ua IIpencTaBJI€HBl ABE
I'py3UHCKHe I'IaroibHble GOPMBI C aHTIMHCKUM IIepeBOJOM C COOTBETCTBYIOIIMMYU MapKepaMu. .
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sbgoo  gbmdMmoz0  0bxm®mIszos, B39 gdMog, bgwom Mol sefigdowo  3bmdswo
3MBLEHONJ30900L BMOTowOo FodEmbgdols s Jomo Es3ds39d0L §gbgdol Lsboo.
99009y IE (Information Extraction) Lob@gdol dog6 gosbseobgdmw GHaduGHbg 3MEI Y0
PoLgdo: dsbdo 0dgdbgds Fodembgdom sOfighowo FMsadgb@gdo, Lsosbss sdMMYdME0S
Lo FoMm 0bxym®mTo30s. 535 oMs, fglol dobggzom,

099 boBY35L - Joasdo, LEFMOMOEM Joesdo, Jowsdo I bgmdo, oMo Joeodo, Jow.

96 J. 9m3y390s Mgz sbim,

35906 s8mopmm gl Lo@Ygzs, OMAMOE Josdol Lsbgaro.

G9JVGH0b ... HMLBgmoL 0339600580 BBy Jogrsdo 30sGoamOLIO ... 350633935
Jowsgdol Lobgaro: 305@0amML30.

MmO 356406960 sbfjogeol dogymdol Bofoero, 2499m0y9bq0ds
b9sdbgzgwmo  ©sLfsgerol  dgomgdo  (supervised),  9GoBgEITbYL3gW OO
©obfogeol dgomegdo (unsupervised), Bosfoermd®og  BgEsdbgE3gWMHo  ILYsgrol
dgom@gdo (bootstrapping).

g39wobg  bdoMo  godmoygbgds  bgsdbgzgwm®o  obfjogams,  MGmIgeros
329olbAMBL 5009d5BH03MMH0 S 3MMYMTMo IMEIEOl 539050, MHMIgebsz gmderos
230bolbgoml  Lobm®ggwo  3mbs3gdgdo  yzgwrs  obo™Bgboligeb.  slgmo  3sbdobgdols
3b0GOIdGHMMOL 53905 (569 FmEgwol gofoxgs/asfzmmbs) bopgds bgwoo Imbodbmw
1393056 BB  JMO3MLDY  (Lofz@mbger  bodMdbg), GMIgwdoi  dglsdsdolbo
3009900/050HE0Yygd0 960393500 36093690 m356 md0gdBHYdL, 500 5@GGM0dMEJOL, J0ToM0gd9dL
©o  §¢5JBHIOL.  05M@WO0Ygdo  ©odoyMmsgz9b  FMbd3ogdl 93 Imbo3gdgool  sdmboEbmds.
B9dmombodbmwo 9og50molmgzgol, Jowadol Lobgaol sdmbswgds®, b0dbgdo dgodwrgds
09gmb: boGYzol 306H3gwo sLmb MYAOLEMO (HBgEs), dob Fob dysmo 3mbzMgErwo Lodyzgdo
(Joawsdo, LogmOmOEM Jowsdo, Jowsdo d4bgmdo, gdodo Jowsdo, Jowo. o6 d.), sbggg dob
990093 9aoM0 Lo®Yyzgdo (IMsgo-Lodyzosbo Lobgagdol o0©gbdEozgogomgdolmgol,
OO0 bogbo msgowo).

Lbobsdgowqgdo, dmEaeol gofzembs dmoiEsgl GH®M9bobgaol b0odmddo 9g@EHsbowo
36393 Mo dmbo39dgdol Log3mdgz9w By Dmyoo FodEombgdobe D)
303009099 q0900L 0IbEHO0B0EOMGBL, MMIEGdI0OE b sbsgl Mgswrmem Imbsizgdgdl.
&M9bobyol 9999y, oMo  JwsbogozsGH™mMmo  asdmoygbgds  BgduBgdodg s
Mo0OMINEX0  STIMPJPMo  LoGYzs 96 BMIDBS Fgodegds  SbmEoMgdwo  oymlb  odol
3B MOSLMD, 5H056 0Lobo Loz o IMbsEgTdgd0, M) sGo.
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0bgm®dszool Im3mzgqdol bob@gdgdo, GMAWIdoi 094gbgdgb LoobgobOHm dowymasl,
994H©bMds 9gomdGMH03 Fodwmbgdl s Falgdl, sbg3g wgdbozme HgbyOLYL.

@o0ba30LGHWMO FodEwmbo 6oL gbol 3MbLEMWJ300l GmmTsEyHo sfigs (60dmdo),
HmIgoi 6o 3m0dgdbml GgduBdo LoFo®mm 0bxm®Tozool Imbodmgzgdws. Fodwmbgdo
990d@9gds o0(ghHmb OMaMGOE MJRMEsMMwo  godmbsbowmgdgdo (obobo Bsdgbgdmwos
96535 3OHMAMdoMgdol 9bsdo, sbg3zg IE oblbEMmMIgbEol LobEgdgddo). Bogowoms,
d50mbo

[A-Z]\[A-Z]\. ([A-Z][a-z]"), bosg [A-Z] sG>0l oo sbm, \. - gOGowo, ([A-Z] [a-z] *)
- bo@dyzs ©oEo sLMgdom, Lodmogdsl dmygdo sdmogbmo b.3. Mdszmgo gm@IoL
3MBLEGHOWI 30900 sLsddsg9dge G9gdu@d0; s Fodermbo

([A-Z][a-z]") [A-Z\[A-Z]\. bowb d97PymoL obgmo 530529963 gd0b
000963 05303060905L, HMAMOOES ©9ds3™m30 b.3.

9b6md®m030 FgLgdo B39MwgdH0g 89agds MO0 Bofoobogsh. ool dsmEbgbs bsfforo
(IF Bshoao) dgoiogh LobyyMzggeo 9bol  3mbLEH®Eool  Bodermbls (60dwmdl), bmenm
do6x 3965 bsfowo (TO bosfoeo), msgol dbGMog, s0fgMl dmddgogdgdl, MGmIwgdog Mbos
d9LOHM L, TooWoms, sdmzommom dobo d9dsygbgwo gwgdgbBgdo (bLoGyzgdo),
0035603Mm0 050 20633970 35@JHMM05 O 5.8. FogO0MH:

IF - 0099 9993b30 [A-Z\.[A-Z]\. ([A-Z][a-z]*) 56 ([A-Z][a-z]") [A-

IN[A-Z]\,

TO - 35906 s3m300mm gl BGMsaIIBGH0 s B03560Fmm sl 30HM369d0L Labgwol
393930600

9t Pabo (bbgosbbgs LolEgdsdo ol 8godrgds o0fgeml bbgoobbgs Lob@sduoo)
LodwogdsL Aodeg3m 5dM300Mm 300HM36930L Lobgwo 5.b. 3933060 Fobsswgdosb

5.1, 3193060 0O 9835LYOES O 585gMIES M30L0 LHR3IMJMWMOO.

6. $9JbGH0©6 0bgxgmmIs3z00l dm3mggdol 3hmagbo

DmQo05©, BH9JLEH0IB  0bERMGIs300l IM3M3gd0L  3OM3gLO, Tsdmbldols s
§9Lgd0L dobgz0m, Imo393L BH9JuEGOL sdwYds39d0L MvIEYb0TY 9Bo3L.

XIO BHMI05 BHJLEHOL AMRMIGGHMOMO 9BsE0BO, GMIWol MMy 0MBg3s
&™396900 (LODdMEMGDOL M6J0TYIZMMDS PoYMB0D A5TYMxsd©Y) s BHIJLGHO 0yMmags
§06005070905®. GH™396900 3wsboxgozoM®gds Mmymes: 096906M0396Mm3zs560 Lo@yzgdo
(99Lobgd, 39BHM™3z0l Fgbobgd), Loliggbo 6odbgdo (I, -), sbm-goxOMwo 3mI3wgdugdo (VAZ-
21106, 05/10/2003) s 5.9. Lbgoslbgs Godol 60dbgdol sdmEbmds bgds, Mmams fobo,

92O 450mbobmagdgdol  Logwydzgadg.  sbscrmyon®s®,  wgdlozmbol
MgbwOELYdOL T5BHJO0MO J5TMYgbgdom (335M9d0L gdlozmbgdo, 330600L Eggdol Logdo

©o 39900 @5 5. @S 5.9.), 9LodErgdgE0s 53 35BHJyMO00L JOHMIMWIdoL sdmEgds 339
30583mIgGHO0Mwo 565¢0Bol 9B3BY s BMPogH Mo FMIBMIGEGHMOMWO bsEwobsGMMo
0o 2565Lb35390L BHM39bgdol 3H03905. 8535005, AMBMIJGGHMOMEo sbsEoBIGMMO,
Hmdgeog s®olb AOT 30mgd@Eobl bsffowo [5], Lodwsmgdsl 0dergzs s8mgoibmo 3ommgbgdol
LEMEo Lobgawgdo, dmgewo Gogbzgdo, Gsowr ol bobgwgdo s ge.gmbEol dobsdsMmgdo.

G9JLGHOL  ©TMTs3900L T9IIA0 9BH9305 IMOBMEMR0MH0 5650 Bo. BMYSI,
dobo 9998omdol d99a°©, GHIJBEHOL MomMgMe LoGEY3s-BMOIsl 960Fgds Lofigolo gm®Is
(e09ds), 993)Y39wqd0ol boffoo s FmOHGmwMmaommo bodbgdol 960dg3bgermds: Ldgbo,
coEbgzo, ©Om s 5.0. 50 9gBo30L 890y 9339 TgLOdEgdIE0s SOBYdOm  Lobgwms
9O»JMgdoL 5dMEgds Fodwmbgdol dobgozom, MHMIgddos domomgdmwos Lo@yzgdol
9939439 gdol  bsfloo ©s Tomo  FMOGFMEMYONHO  TobsLOIMGOGIO0.  ToYILOMS,
353 embo

N«film> PERS NAME ULoosg N<film> s0b0o3bogl o6OGLgdom Lobgwl - godl -
6900L30gM0 BmMIom (N - sOLYdomOo Lobgwo), PERS sGob 306:m369d0L bobgarol dsdgrmbo,
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bowm NAME s6ob g3o@dol Lomom®ol 8sdembo, ggolm®ol babgwoll s dob doge
23900503090 B0Iob LEM>YMHOL 5M36MdOL Lodmsegdsl 0dwrggzs FobswoYdgd0Wsb:

Mbs0b 306mTo sbMgo B309063930L sbswo gowdos FoMdmoagbowo

"bodwergowo”.

956 s0fym 3oM0gMs MgodB™Mmols s Mg7oLMmOOL sLoLEHYbEGI®, doo dmGol bgd
65030 L3 EHM BowIJo ,,030900M0 333MHYOO.

g 0060  dbY3g F90dwgds  e0mygbgdme  0dbsl, GMmamez Lbgs 9bmdGmogz0
350 mbgdobL Boffowo, d0bserEo d0FoHMGOOL sTMLIMIOS ,04m OMIIEBHMMO®.

300093 9OH®0 Fsdwmbo

PERS<case=name> 8dsmdl ORG-8o<case=sentence> bos3 PERS<case=name> s6ol
3060 m36900L Lobgerol Modyo Lobgwmdom dMwWBE3580, "works in” 6ol GHgbGob BMoydgbEo
2396339990 bo®GYzgdom, ORG<case={0b5@0570s > 5MHOL MOHYsBODsEooL Lobgwrols Fodmbo
06505090580, HMTgog bodwmowgdsl dmy39dm s8moEbmo Fobswogdowsb

393H6™30 5.3. MomdL LL "sdE0380" 308sMr0gds80 "dMPomds”, HMBgE o3 5353806M9dL
3060Hm3bgdol  Lobgelb  (3gH®m3zo  6.3.) ©@d MmORBobsgool  Lobgelb (b "sg@ogo").
2350035¢0oL{obgm, Gmd gl M0 O 009435390L LoGWo30gdobm3ol, MmEgLsg babs
073omds 59m0yqbgds FoOlme Mo (39@HOM30 5.3. 3MFomdEs ...), o3G0 IM535¢00
0bLEHM®WAIBGHMwo  LobBHYIFOOL FodErmbgdo Lodwogdsl 0dwg3zs 2930035 obfiobmom
sbgoo 890mbgq39d0g.

G9JLGHOL  ©s8v9ds3900L 300093 OO 9305 LobGoJumEo  sbsewobo, M™Iwol
©OMLsE, Dmyo d9gdmbgzg3sdo, 3¢0bgds Lo@yzgdol Lob@sdumMo 393806M9d0 s 996qds
06500500900 LobGsJb o LEGMWIGHMOS (LobGsdumeo bg). gU 9BS30 Bs3ToME OHMMEOS S
MHgbELYdOL 06BHIBLOMG EIBsLoOXL Fmombmgl, sdo@md 3936 IE LolLGYdsdo GHoMgds
dbmnwme  bsfomd®mogo  sbowobo, MmIgwdog s0moEbmds Fbmewmo  39MH339ww0
LobEOJuMMHo 3MBLEHMWJ30900, JOMOMOIIE JMSTIE0INYWO® ©O935300MYdMW O FMHSDYdO.
bgomo  3MBLEHMMI309d0L  golomzoobfjobgdwoe  Bodembgddo  ofjgMgds  Lo@yzgdol
IORMMY0@H0 Jobsllosmgdwgdol MOM0gMmdgmsbbdgdol dommdgdo (Bobogds).

05290md©,  LOTNMTsml  Lomon®ol  0YbEHOBOEOMJIOLMZoL,  FgQ0dE0sm
2309m09ggbmo falo 999ga0 FmGIom:

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

PERS=V,

TO s8mowgo NP, 353930600l 30603F9d000 35356L00L Lomsr®Hby.

o V<to be, tense=past> ool Bdbs (V - Verb) to be fo®bwye codmdo (6gdoldogeo
6obgols s 306M0L), NP 6ol Lobgemwmé@o g36sbs (NP — Noun Phrase), LyOmd@ucs
(50mbo) MHmIgeros 3owzgs domomgdwo (obgzg Gmameéi PERS-obmgol), PERS=V
00b608bogl 46035303 Fgmobbdgdsl, g.o. MmI Gogbgo ©s bglbo PERS-obmgol 040390,
M53 Moibzo ©s bggbo BIboLmgzob.

53998350, NG s0{gmH0owos 8990980 se0GgMbadozgdom:

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

N Nc<case=Genitive> ”@s” N<case=Genitive> bsog A 560L BgELsGmsgzo Lobgwo
(BLIO™30), N 56H0L s®LYd0MO Lobgwo, bewm GmEmdolb 6odsbo 6odbogl Ggmsbbagdasls.
3999 Bgdmom dmzgdmero Fabo fobswswgdgddo

L9290 Ty b M3Wo330L doboliGMmo.

30635093 BHIGHRIO0 2obs obsmagdobs s dg3bogMgdol dobobiE®o.

53053306 JobobEBmo s gobomagdols s d9360gHgdol  dobobEH®mo 0dbgds
390 36d0E0 s 93MdMYO, HMYMO3 bodwdoml bobgwgdol BMIBYdO.

7. 06330L¢EMHO sdembgdo
©@0b330LGHMG JodEmbgddo dgodegds dg30@9L:
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- 0bgm®doz0s  Fod@mboll  3mblEMmNMIzool LEHO®WJGMOOLs s F9dsy)bErMmdol
dgbobgd: 3mb3M9gBHWEwo LoGY3zgdol gOhmgmMEwgdo (3/3smdL, -do), Lo@yzgdol Jsmme oMol
530L9099Mgd9d0 (SLMGdOL MHYaoLEBHMO, HoEbgzgdoL SGLYdMdS ©s 5.0.);

ImOBME®P0NOHo  0bxgm®dsgos  3mBLEGHMJso0l  Tgdoagbgro o 3gMwo
bo®yzgoolb dgbsbgd (bdgbo, Gogbgo, dGMBls s bbg.);

LobGsJuMGHO  M30L9d900: LOGHY39dolL M@0  Tgmsbbdgds  FOsBYdTo
(BgLIOM30 Lobgo S sOLYGd0MO Lobgwo, §399JdsMY s T9dslidgbgero s bbg.).

IE Lob@ndgdobmgzgol 85d@mbgdo s dsmo 53m3Mgz0l Falgdo dgagbowos 9dudgdEo
@o0bgy30LEHJd0L (56 33wg30L LEgOML gdudgMEgdol) oge 3mbiMgBMwo, Gmam®is fFalo,
30060m  09853OH0 Mol GHgJuBHYdBY, Mog Tglodrgdgl bol dosmo dm3m3zgdol
15305(0bo  Foowo  LOBNLEHOL Joefiglzsl. BodEwmbgdobs s  §gbgdol  Rsbsfgco,
B39MgdM0g, 2o8moygbgds L3gEosw o GmOIowwmo gbgdo s F9IHdE FoMgdYwo
Jobgdo  bouyawo s gologgdos, M3 dgodmgdom  FomEogzL  bolb  dg3mdgdol
2300mLHMOHgdsL,  MHMIW9doE  293¢gbsl  sbgbgb  LolLGgdol  dMPomdol  boGobbbg.
50530MOMNWOE, MBOM BoODOM 09GO IMPOL GgduEgdobmazol, Bodembgdo dogrosb
96535Moabmgzgobo s Moo bgds gdudgM@GHgdolbmzgolsg 30. Fodembgdol LHwo
Bo36Mm900b d9dabs, G®MmIgwog dmoEogl Lobwmzge 9gbmdMog 3MbLEGHMY3090L, Logdsm

—— | [ boB@sgbmeo ;
: 1 sBsgmobo |
i —_— L i
1 LB Jhryho l i
i Ssenape !
' T bgdsb@ozmto '

sbaemoo i

B9db B0l @IBozD> |

1

1

1
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>
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96OMI5(}Hg35005, BMAXIOH  doE0sb  OMMos  gzgws  Lobol  Fgbol  gomgzswolfobgyds
360336gm3sbo  mdogdBHgoolbs s  Lbgo@obbgs  9bmdMogo  3mbBLEMWJE0900LM30L,
OHMIWgdoE odmbsBegab 4960339 MO0 YMH35300ML/IMm3ggbsl. gl AobLs3MMGYd0m
9gbgds 9690L, HMIWGdLLE 99300 OO IMOBMEWMYR0S s F9IMYJO0M M530LWRsWO
LoBgygzoms  gmds, Omamemoass Gbwmeo 9bs. 999ao©, 0b683mGOTsgo0l  Fm3m3z9d0l
LobMmeob 3539690 gd0 563 099 0bg FoLOE0s.

50335650, §9LgdBY  ©oxMdbgdMmo  LolEgIgdo  JoMRAs©  AsdMmoyYgbgds  Fofitrm
®905¢NM6O ©oMqddo, 860d36gm3560 Md09JGHJOOL ILIbYwgdol 35x30m algdom ©o
93069 965350 xxgMHMm3bgdol LolmMzgwo gbmd®mogzo 3mbLEHMYJ30gd0m. sbgo LobEgdgddo
0bgmMdsizool dm3mzgdol LoBMLEHg B39MEWIdM0Z3 MBOM TosE0s, 30O LobGWY.
o0bs60db0s, ®MmI Lbgs Lsabol FHgduBgddy oILZEOLOL 530w YdgEWos Todembgdols
obso 6536Mmqd0L 89Jdbs s 499myqbgdeo gdlozol 9985 gbmdol 3mMmgd@omgds.

Ls0bgobOM  JoEAmIol  BoGYWgddo  0bxm®Tsgool  dm3mgzgdol  LobMmwwob
0bo3o0W YOO A5dM0Yqbgds 9bmdMoz0 FodEmbgdol s3BHMToGIMHO 53900l IgNMEYdO
23963399900 Logbmd®030 LEBgOHML dmMbodbsgo HgduGHgdolmzol.

EEILEEIMBO®  SZAMISGYOO  53JP0L  Y3gwsbY  IZOFIWIPINWO  JoEYMTsd
96535 Bolo doymdd (bootstrapping), Mmdgeos qgbgdo Bofogmmdmogo
B9053b9390MmdoM0 EsLHsgol FgMEYdL s sOHgHowos [6]-0. Todembgdol sg9d0l
303 mMMo 0BHYMsGHoro dgmmgdos DIPRE dgomo [7] ©@s Snowball dgomeo [8],
dbgaoglio dgomgdo 45dmoyqbgds [10,11]-8o.

g439wobg 3bmdowos Snowball dgomo [8], ®mIgwos 9nmdbgdms sMobogwo
DIPRE 9900m@©olL doMoms@ 0@gol, MmIgeon 9390l Godembgdl sGH®modm@qdobs o
(09O J0900L  5TMLOMJds©, FoQd0MOE, JMB3609d0L  5EYO0WTYdsMYMdOL
oL 9bs. 3900MmEOL oMM Boadoxgd0 890gR0s.

1. 30bsrmero 3005MmMgd0L FoQs0mM9d0L, 9.0. 53 J0dsMHMYdGOMB ©o353d0MgdME0
3Mb63M9BMo Lobgwymo geHmguegdol §yzowwgdol, BoszMgdol dgpqbs, 0sgswoms,
§9300 (31335600, Lomo3M MBOLOL 5>EYOEBYOSIYMDS):

(Microsoft, Redmond).

2. $9duBodolb dmEgdwe 3megdiosdo dgagbowo {igyzomgdol dgdbs s domo
59m0Egds 00 3mbGHYJuBHYdM6 ghHmo, HMmIwgddog olobo 43bzgds.

3. s@dmbgboo 3mbEH9gJuEJdoL LobEsdummo sbogrobo.

4. 5b50 Fodermbgdol g9bgMHoMgds 30b3gJuEgdol dobgz00 s JsmMo EIbTstmgdom
36OLYdMEOL Bo3M9gdol Tg3Lgdo.

5. 06gm®Ts5300L IM3Mm39ds Fodrmbgdol dobsbargdwamo Bs3hMgdol godmygbgdom o
§9300gd0L sbsEo 653360 Foa9w0mgd0L TG Yds gsdmygbgdyem 3md3wgd@Edo.

6. 2-5 Bsdox ool ®s6300®YzM o 9odgmMgds Fogow0mgdol sboeo ygzowol
500gd0obLLL (3OMEILO PO Yds, MMEILYE SbOo TodEMmbgdo S0s6 3odmPbrgdy).

39b6bommo  dgomEol  dodmygbgds  Ggbodegdgos  8sdEmbgdol/dsgswomgdols
5305300390 6530Mgd0L 25609393 (mvg 5@ sl 9dudgMGHo, Gmdgwoa 99ddbol dsm), 0
d90mbgg3580 ol 30933690y (open information extraction) ©os 0bgm®dsgool dm3mzgdol
290 3565L [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.

[ITa6r0HEI IpeAIOXKEHMIT B aBTOMAaTUIECKOM UAIOTOBOM CHCTEME
Jlmama Jloprxmnnanmgse

Pesome

Juamor sABmfeTcd OJZHUM U3 CpenCcTB oOMeHa wuH(popMamueil. ABTOMaTHYeCKHE
IVaoTOBBIE CHCTEMBI CO3TAIOTCA TI0 aHAJIOTUM C MOJENAMU OOLIeHN Ha eCTeCTBEHHOM fA3BIKe, C
TO¥ pasHUIlEH, YTO POJIb KOMMYHHUKATOpPa OTBOSUTCS MalINHE.

Cucrema JOKHA HMMETh COOOIeHUe, BBeZeHHOe IIOJIb30BAaTeNEeM, C He3aBHUCHMBIM, HO
OTpPaHUYEHHBIM BHIOOPOM M BO3MOXXHOCTBIO aJleKBaTHOTO OTBETA, YTO OOYCIOBJIEHO IPOILECCOM
U3BJIeYeHU HHGOPMALU U3 TEKCTa.

B pa6ore MBI 6y/leM UMeTH JeJI0 C CHCTEMaMM aBTOMAaTHYECKOTO [JUAJIOTa, OTPAaHMYeHHOT O
y3KOIl TeMaTH4eCcKO# 06JacTbio, Ha OCHOBe IPAaBHUJ, 4 [JA IOBBINIEHHA IOJHOTH IIOMCKa
MHPOPMAIUHU BOCIIONb3yeMCI METOZOM aBTOMAaTUYeCKOTO IOCTPOEHHUS A3BIKOBBIX MIAGIOHOB A
HeMapKHUPOBAaHHBIX TEKCTOB OIpefleleHHON mpeAMeTHOH o6iactu. MEI TakXXe pacCMOTPUM

ANATIOTOBYIO MOZEJIb 1 06Pa6OTKy TEKCTa Ha OCHOBE IaGI0OHOB HPe,ZL]IO)KeHHfI.

@03 gM536s — References — JIuteparypa

1. ToneuxoB B. B., IHTennexkTyanpHble O0ydalouiye CHCTEMBI M BHPTyajIbHble ydueOHEIE
opranmsauuu / B. B. Tonenxos [u zp.] ; mox pex. B. B. l'onenkosa, B. b. Tapacosa. —
Muuck : BI'YUP, 2001. — 488 c.

2. Ilomos 3. B. UckyccrBernsrii unrennekt. B 3 xu. Ku. 1 : Cuctems! 061meHNS U SKCIEPTHHIE
cucteMs! : crpas. / oz pex. D. B. ITonosa. — M. : Paguo u cBs3s, 1990

3. Oununmnosuy, 0. H. Opranusanus B3auMOmeACTBIS YeI0BeKa C TEXHIYECKUMHU CPeLCTBAMU
ACY.B7 xu. Ku. 2: f3sikoBsie cpexncrBa guamora demoBeka ¢ OBM : mpaxr. mocobGue /
0. H. ®ununnosuy, E. B. Poguonos, I'. A. Yepkacosa ; nog pex. B. H. YerBepuxosa. — M. :
Bercmr. mx., 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. Bopormos K. B. ApzutuBHag peryngpusanud TeMaTHUYeCKHX Mojeled KOJUIeKIUH
TeKCTOBBIX JoKyMeHTOB // Jokmaast 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



0565 G0 J0%356009

10.

11.

ITaBnos A. C., lo6poB b. B. Meros o6Hapy>kxeHHs MacCOBO IIOPOXI,€HHBIX HeeCTeCTBEHHBIX
TEeKCTOB HAa OCHOBE aHAIM3a TEMATUYeCKOH CTPYKTypsl // BrrumciamresnbHble MeTOZBI U
IporpaMMHUpOBaHUe: HOBBIe BeIYucauTenbHble Texnonoruu. — 2011. — T. 12. — C. 58-72
Boponmos K. B., I[Toramenko A. A. Perynapusanus BepOATHOCTHBIX TeMAaTHUECKUX MOgenei
I TIOBBINIEHUS HHTEPIPETHUPYEeMOCTH U onpefeneHus uucna Tem // KommeiorepHas
JUHTBUCTMKA W  HHTEJUIEKTyaJbHble TEXHOJIOTMH: Il0 MarepuanaM  eXerogHOi
MexpayHnaponHoit koHbepeHuuu «Jluamor» (bexacoso, 4—8 uions 2014 r.). — Bsmm. 13 (20).
— M: Uzg-8o 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

Hynmapeaxko M. A. Perynspusauuss MHOTOA3BIYHBIX TeMaTUYeCKUX Mozmenei //
BrrumcnurensHsle MeTOABI U IporpaMmuposanne. — 2015. — T. 16. — C. 26-38

6596mdo  gsbbmtgogars  Imms  Gbomsggerol  bsgsGoggarals
96g6w9am0 bsdgpbogmhm gmbool dbstkosigthom (36Gs6d0 FR-22-12478)
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Bo0gliomd0omo dGMb30l 3oen3g 3 mdo 0sbEgdMmgdols Gglis@ygzolo sgodugdo
0bg ol gbsdo

20565 bsdbmbsdy

liasams@yahoo.com
69bomdg

Jodome-obyerobm®o  gMsdsGogzmro  @gdlogmbols  3md3soggtols  8ggdbolsmgols
§o@dmgdmero  33ang3gdol ghm-ghmo mgdss JsMormmo msbogdmmgdols s  obgymolmmo
5g30dLgdol Tglsdsdolmdol sagbs.

5g30dbgdL dgdw 960dzbgemgsbo BMbBJgos s30LM0s. dsmo dgdzgmdoom sbolisbmgzmgds
000005Mgmds, B0dsMnmengds, sbodbwergds, dbysglgds, dodsMmgds s Ubgs. JsGormedo
056gdMengdo dbmemme Lsbgergdl ©sghogzgol s3s oy 00 Bd6rMbgsdo. MbEgdmgdo Mo
Lsbobss: gemdsmEgerosbgdo — Mimsemme bsbgermsb dopmdgdo ©s ghmbgdg@dsmEgerosbgdo -
35¢39 dymdgdo.

6536mddo  gsbboermos Gsdgbodg JoBormmo ¢ser3g damdo ™BEIPMEOLs @S
06olm®o s30dbgd0L Tslsdsdolrmdols Bsgswromgdo.

1553396dm Lo EYz900: 0568980, 5807980, 856390980

365953035 (35390 3m33mbgb@gdol gHmmdog godmbscmglsds 99ddbsls galabmEgds,
230bLO3MMGd0m IO  sxg0dbogool  ddmby 9b9gddo.[1] JoBormwo s  obyerolvdo
0530dbgdol  FgLsdsdobmdol  oygbs  360d3bgEmgzebos s do0sb  LoYgEOWIdMS
©9gbo3mbgdol dgagbolsl.

560500 34300 ©s0M30909e0 3600369 MdOL  Mdmbar Lo@yzsl o6 dagMsms
3003¢gdbl, GmIgEoE sgMm3olL Lsbgmol 85 vy 00 3MVB30L BMMIL, MMI 50bodbml
0009056MgMds, 803oM000Egds, 60T6gds, AbsgLigds 96 Lbgs o0y OIM3I0YdVIEgds
Q5LObgE g Loasbsb.[2]

oGm0 39bgdMEgdol dglsdsdobo obymolm®mo si30dugdol 3m3bs d936 FBod@m®mbHgs
©59m30009039900. bsb, gl 1bgdsbEHogzom AsbolsB3MYds, bob MMIgErodg sdmbsmdzsddo gMomo
960L dmdboarmds, Bgmeg gbsdo goblbgeggdrem [ygmdsls s, Gglodsdola, goM3z39vIer s830dLo300L
dmombmgl.

Jo®mnendo 56@gd9egdo dbmEmE LobgEgdl ogMmzol 535 M) 00 dGMWYBb3sd0, g3
09039650050 @5 03039 ¥6¥6390d0 GMMZ0L ToLEMLOE s F0IVYMBLE. JoMES 36MdOWO
560909 gdoLs, boMo© 1sbgdwegds 49dmoygbgds BaboBYgdo, sdbTomg LoEY3zgdo s
Lbg.

Jomnmemdo mobPMgdo MMM JOHMBoM33¢056900 - MIMem©  Lobgemsb
daMdgd0 s gMHYdgEHToM330sbgdo — 3539 8aMIgdo.

20x9Mo© obz0boergem FbmermE o3y damdo JoMmvyemo ™sbgdEgdo  (o0m,
230605, dogm, dglisbgd, 3999y, dobgz0m, 3sbdsgwrmdsdo) s Bsmo dgledsdolbo obyerolw®o
53041900 o Q98MMJagdO.

LSOEMLEBHMIGOMD,  THRIW0MYIO STIMPGOI0S 35MOEIIWMHO 3M3MLOL FoBoErgd0H
[4] Bma096m0 0bamol®mo sg30gbol glodsdolemdols alsBMLEJIWI®, byFoMHm Ro3mZ5wgm,
03039 06500500900l IgmMg 39006F0L B396g0s, Losg Bmao  JoMomvmo  mebogdverols
36003690mds 3933¢000 04690m©s LobMBOTWGO godmmddoom.

1. 2980 0560.(0bToMgds Bomglismdoom dE¥b3zs5d0 ELLTME LabgEmsb) dobgbom, mzob.... [3]
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359m [GAMO] —> due to, at, for, because, by, as
due to
0530599535¢00 MH5R3030L 259t Hmizs J0bs, 85d0b 30l39bgd.
Due to the free working regime, I have a break whenever I want.
™3965300L 200m M3w9dg3500 Aob.
Due to the operation he became unemployed.
at
d9mM9 Hodl 300093 MBOM IXO0GMHO dMISHOM 5WOZLM POSEHOL godm.
The next was the more violent with anger at her deceit.
d39bBHL, OHMEd FDob Psbigarol 200M 439w SHOWMIM 030 8mbE0 0:IOS.
When all the old folks get crazy at sunset.
for
©0MbYMEo IME3sHgmdoL 3580 segdlsbMg gg3gl boebds ,,0EO* Tgomdgs.
For his honourable activity King Aleksandre was surnamed "Great".
3bg 30 MO0 FMBsHBOHYOOL 2500 0gz9gMs.
He did so for two reasons.
because
3350, LOBBYEPOL 250 0ym, GMA 396 Jobzs, Lo 0TYMBIdIMS.
Perhaps because it was dark, he didn’t recognise where he was at all.
by
31900 3530963700 56 00096 5350TYMRMBOL 25T Mo3LTMbzgME LrEoswE 9BMME3IL.
These patients do not accept the social restrictions imposed by the illness.
as

LodhmboOME, sxxbIBLYIOL F9Fy39E0L 39m X Ma30L Fmdomds F9i39MbS.
Regrettably, as the funding was cut off, the work of the team was hindered.

2. 2505 (00560. go09dg, 333 GOOm, RoMM3WYES, H30609M)[3]
35035[ GARDA] —> Besides, Apart from, except, Furthermore, Moreover, Also, Likewise
Besides
AL s3LdIOOL oM sOLYOMBL Yoblbgs39d9dOG.
Besides the resemblances, there are differences.
29560005 39335600l 0dYMOOLYS, sOLYIMOES 306969l 0dIMOS s TMobLgbogds BdMOEIBgmOL
0d9M900.
Besides Caucasian Iberia, there was that of the Iberian Peninsula, and reference is made to
the Iberians of Britian;
apart from

Joengdlb 4905 0gow®ds Bo@gddag 3o Booagl bagmbgdgendo Bgdo BLabwyMo:
Apart from the women, the local birds threw my servant into confusion.

2505 3mFoduemo bomzobg xsd9d0LS, SMOL OEILEWIMGdIEO b bom30by FMMFgwog.
Apart from glazed wine bowls, plain wine vessels are attested in abundance.
except

3) ®omddol yz9sls BsdmMzdMMOO, 9O MOOLS.

0)000gdol 439 sl Bs3Mm3mOHEO, MMOL 2odm3eadom

I distanced myself virtually from everybody, except two people;

abgmo  3m@gBE0MMo  FgLodEgdEIMds, 25OES 9b653E00LS, 96 QooBbos  LogsBmggmml  bbgs
Bogloa®s.

No other port of Georgia has such a potential except Anaklia.
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6soglismdomo d6bzolL 395¢039 damdo Msbgdwergdols glis@ggzolo sgodlgdo ...

bdoMo, §0bssgdol @slsfyolido  gsdmoyggbgds Fgbo@yzgds ,RdM@s SToLy“, GMIgEros
LobmbodMEo sbobogl  Abgogbo 36089369wMdOL (369090l — 93Mgm3g, 9dsLsbsgy, MBRG™

09B0@s--- 0500 0baErolvy®do dgglisdsdgds Moreover, furthermore, Also, Likewise. dogoomo:
5) 2565 530bos, 3MB30GEIWODBsE0oL Fgdmbggzoms LobJoMgbBy IMZIWO (335¢IBSWPO BIJGHMMO
b90mddggob.
0) MBOM 99303, 3ML30GEHI0BoE00L dgdmbggzsms LobdoMmgby IMOZ5¢0 (335¢1JBSO BOJEGHMOO
b90mddggob.
Moreover, hospital admission rates are influenced by many variables.
5) 256005 530bd, FoM 33w g ol JmbBogds I306gds.
0) 890003 ™d5¢0, BoM33egw9eol FmbToMgds B30MHEYdS.
Further, grain consumption is increasing.
5) 256005 530bd, OEAYHOMdIT0 Fomgzsolifiobgdwyeo Mbs ogmb.
0) MBOM 39A0E, ©3EI60EYdsT0 Jomzseolfobgdmwo Mbos ogmb.
The resolution should furthermore stipulate.
5) 2565 5dobs, 3Mo@o3M®mds dmzwgbgdds dgodwrgds go3wgbs ogmboml  3mb3Mgdvycro

350 LGB0 MHMISDY.

0)_5369m39, 3M0@03MMmBs 9tm3wgbgdds dgodangds 3o3cgbs odmboml 3mb636Mg@Ewmo Fsevydol
LEOdOEMEOHMdIBY.

Also, political events can affect the stability of a particular currency.
9) 256d 530y, Bl MYMMbger dmidgbos FdMdEgdoL dmbabMgds, HMIWdoE ©sg0bgdom
5930390096, H™J ....
0) 8bg3g. 9oL sMvgMMbgr  IMMLIghos FIMdEGdOL  FMLsBOYds, OMIWGOOE  O0bgdOM
5930390096, H™J ....

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

3. dobggom  BIBL.  Mobsdg  domzowobfiobgdom;  GOoLLdy  33sMmdsBY;  GOLLEDY
d9L50590bo.[3]
dobgz3000[MIXEDVIT] —> of, by, according to
of
99985390905 Joemwao Bo@GYzgool L3gE0swwMmo  3wsloxgozgsEos 23M339mwo 6odbgdol

dobgzom.
A special classification of Georgian words is elaborated with the aid of the basic signs.

by
bMIsLOMEIMY05 O GHO3MEMY0s (Bs13M0 gbol mbozgdgdol dobgwzom).
Onomasilogy and tipology (as exemplified by the Basque language).
according to
5300 5005096930l obEMOM03MLOL dobgwzom, olobo MmMImo smslo 0yzbgb.
According to David the Builder's historian, there were 40,000 of them.
59 HMAsbol Jobgz0m, segdLabmgl sddM™ds 0fygds 0gMmYloE0dosb.
According to the Romance, the march of Alexander begins from Jerusalem.
9953 8900 gdm@s BIBoBYIdol MbgdMEgds© dsdmygbgds — ,,dgLsdsdola®, ,056sbds",
0bgeoldo 3o 0ao3g According to 0gbgdmo.

4. 9096 056 0; (ImombmaL bosmglomdoom dMB3sL s Fobsdsgor Lobgarmsb
96H5© M35Lvbgdl JombgaBy: 30l JogM?)[3]

9096 [Mier] —> by, of

by
§00bsbms  ogh  bmzggmms  ©sBmMBogds  Hoboys®os  30Mm3gwymzgoer  Lsdmobol
3063Mb0EMmdLb.

Subjugation of animals by saints is linked to the harmony of the paradise.
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of
59 LGB0 B39 F939bgdom 35595L BogM 1O 3IZOWOL Yo5BMFIOL FBMEM® JOHM SB39JAU,
3063690 wgdbob Log®gdo.
In this article we will only deal with one aspect of analyzing death in the lyrics of Vazha
Pshavela, in one specific poem.

5. gbsbgd ©sTbTomg Lo@yzs - Fmombmgl Lobgaobogob bomglomdom dGWblsL, -
50d5byY..[3]
8glsbgd [Shesaxeb] —> about, of, on
about

30639 4m3zwobs, mOomE LoGEY3s 9S3G™EOOL Jgbobgd.
First a few words about the author.

o9 3b3gd0m K geMdL §3353-HggLHMH o ,L0BMYMmIdOL“ glabgd.
He talks about Pshav-Khevsurian "songs".
on
096 0obdo ggMsdol Lfjogarols dqlabgd (Lfagwra®yg) Bz9b 89ag0deos dbmem dm3MAsengdwyeo
om0magbs 89304dbson.
We can only have a general opinion on Peradze’s studies in Berlin.
Bo530JMm9dw0 25659033 dEBWAEHL dMIdMoL dglobgd. (dGImmsby)
He broods, musing on the struggle.

6. 830099 HIbL. I9g, drrEMl, dMEMU, 9dyMa, 3565L3b69¢, 396 [3]
090093 [SHEMDEG ] —> after, next, Following, later, In
»0999aL" bbgo@abbgs bgdab@ogs sd3L:
e 990dgds oloboggl B0B0ZMMmI® MoLaEol/300e3olL G99y SGLYIMBL —
d9 0g39bL 9900092 3000356M. 9 551396l 60bogL.
I'm next after you. That doesn’t mean a thing.
¢ 390dmqds 50bodbsggl O™l ——
L5ModMMIOM, 3BMS Losmol 9.
"In the evening, after nine".
1530 Losmol 8999 IdE M9396M5BLTO oL s Fodmzgos.
After three hours, she curtseyed profoundly and left.
in
™60 EEOoL 39009y mbsbsdo 303OM©Om.
In two days we were moving to Lausanne.
late
50608369900 MMdsbo Mdgbodg ferol d9dwgy 0d0oldos 3o8mogs.
A year later his translation was issued in Tbilisi too.(...4306)
960 ferol 8999y Ubgs 996m3sbgamo - sHGHMO oolGo ofjygol  Hlmeggerol  3mgdol
05006L.
A year later another German, Arthur Leist, began to translate Rustaveli.
¢ 39993 990dagds 50b0dbs3gL, Mo0dg dmzgargbols dmdwn3bm dggaL
after
65330l JoMoma@o bszaro dbmenm dobo Fogzombgol 89dwgy s0dm3sB0by.
I discovered the principal shortcoming of the book only after I read it.
590l 8900092 9b305 030 BHMTogEms THYIMMNTMZSMU.
After this she met the Roman commander.
following
090 9obsdgo -0l AsMEoE39egdol 990009, 1603 Fguol, 2900030LwRWS SHOEIYSTJBJOENDS
x90dL I-0s.
Following the death of Elizabeth I, he was released by the newly acceded James I.
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6soglismdomo d6bzolL 395¢039 damdo Msbgdwergdols glis@ggzolo sgodlgdo ...

next
50 9MHM0gHMNMdGOOL 396GHT0 Lo3MMGm0Z Fo3ol 890cgy s Fob 439MPOM 5Es39MEO bsbo
0.

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

¢ 990dqds 329obbdmdql hodmbomgagml-

after

5999390905 slgomo GlHrMgdgdol TgEsbs G980 G98mbggzgdol 890092:
No such amendment shall be permitted after any of the following events:

7. 356853amds8o BIBL. (B39Mwgdolisdgde — 0sbgdmwol gmbd00m; MMl Msody
9653390000, 20633999 bsbTo. OHMmMs 4o6Togemdsdo 096@omsb, MOl goligarols
89909%)(3]

396353c0mdsdo[ Ganmavlobashi] —> during, for, of, in,

during

3063900 9e9dGHOMWo 2500056yl 89dgy d503Mmbo 56 Jooms 53 L3390 4msb 5 — 17
oL 256853¢0Mdsdo, Tgmeg  Fo0D0sbYdOL Fgdgy - 12 - 69 oL, bmem dgbody
23000D056900L d9809y - 83 ol 296853¢Mdsdo.

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

05650009 30, 943L0 AMgo 33060l 25605300Md5T0, Folmsb BMZMYds Mbs AgLfagems.

Meanwhile, we’d have to put up with him for six long weeks.

™60 EOL 2960530mdsdo bds 56 Qows30o.

For two days our conversations came to a sudden halt.
of

360099900, MHMIgdog JoMmwo gdbdmbgmdol 933wmgzsmms BsdMMIgddo ©sddsgzs
Lodo o360l 96353wMdT0, B3 TbOOZ0s:

The issues treated in the works of Georgian researchers in versification in the course of three

centuries are multifaceted: (356doq%by)

in
0dbxggo 0dol dgbobgd, vy Mo Labol d9dsbgero EILFoM©Yds 43961 G0l ImII36Mm
smfeguemols 296053emmdsd0.

Discuss the employment needs your firm will have in the next decade.
30356  OmI dm330s, FMbosewdo sdmzo30mby, GMI dmgwo 3bmz®mgdoL 4963530 MdSTo
(gbm3mdoL dsbdoenbg) mmbo smolo 8ggzto dgwddbos s 2o30830409: ,09 bmd dogagbl
mgdo 9934dbo”.

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."

003b3000, do056 29696300905, MY drEIM LosmOL Z96T9z3eMdI0 30M39WS® PoBw)ds.
I guess she was upset because it was her first pause in an hour.

59mbog0e0 Loergdlogmbm gMmgmEol 9dsozM®o gm®mdgdo dgygbowo Mbos ogml
@030bsgeb, Fglsdsdolo T9gEY39wgdol Bofowrols BoMzgeobogsb (50 dgdmbggzsdo Lobgewo- N),
b ©sbs®Bgbo Mbs 0gml 9dlozMMo J393°39aMM0qd0L BoM396mgd0, MMdgms MGogbgdo
9005BMHYds 560gdYgd0 s 5530glgdo Tgledsdolo dMB3adOL allvbgwrgdom.

JoOmno ®bEgdmEgdols s  0byeolvy®mo sg30dlgdol  Tglodsdolimdol  o9bs,
Jor00m-0bolvMHo 4Ms35¢03Mwo gduiozmbol 3md3sowrg®ol d9ddbolamgzgol Ho®dmgdwyemo
3393900 gMo-gMmo 360dgbgwrmasbo bszombos.
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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.

CooTBeTCTBHE IPY3MHCKHX HE3aBHCHMO CTOAIMX ah(HUKCOB POAUTENIBOTO MaZieXa C
aurmmickumu apdukcamu

JI. Camcomazse

Pe3rome

OzuHpM ©3 BaXHBIX BOIPOCOB MCCIENOBAHUA, IIPOBEJEHHOTO IS CO3ZaHUIL
KOMIIMJIATOPA TIPY3MHO-aHIJIMMCKOTO IPaMMaTHYeCKOTO CJIOBaps, fABIAETCA OIpefe/leHHe
COOTBETCTBHSA MEX/Y I'PY3UHCKUMU abdUKCAMU ¥ aHTTITUHCKUMY abdUKCAMU.

Addukce BHIOTHAIOT OYEeHb BaXHYI OGyHKIMIO. Yepe3 HHUX OIpeediorcs
MeCTOHAXOX/eHue, HaIpaBleHue, HasHaueHUe, IOAoOWe, OTHOIIeHHWe U Jpyrue. B
TPY3MHCKOM A3bIKe apPUKCHI IpHUCOeTUHAIOTCA TOJBKO K UMEHAaM B TOM WJIM MHOM IIaJiexe.
I'pysunckue adduKchl GBIBAIOT ABYX BHOB: OJHOCIOXKHBIE — CTOAIINE HEIOCPeACTBEHHO
PAZIOM C CYIIECTBUTEIBHBIM U MHOTOCIOXKHBIE — CTOAIINE OT/IeIBHO.

B pabGore paccmMaTpuBalOTCA INIPUMEPHI COOTBETCTBHA HECKOJIBKUX TI'PY3HMHCKHX
oTzenbHO crosmux abdukcoB u ahPUKCOB aHTITUICKOTO S3bIKA.
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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. - xmell nafotebisagan
pacacina karavi aasena da cecxli msvidad moedo $esas.

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
koskebi asenebuli 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 scirdebodat.

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

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.

118



The peculiarities of English passive verb translation

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 gadacmenden xolme Cvrit, rata zed axali sityva dageron. (gadagmenden - 1 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 nagili 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 safuSvelzec shedgenilia algoritmi.
(shedgenilia - the noun part of the composite predicate, auxiliary verb in present).

This reasoning is built on a misunderstanding.

es msieloba 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 3acvebisagan. (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 fungciisagan shemdgari ertelementiani simravle ar aris efeqturad caketili. (aris caketili - 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 aycerili procesi am models efu3neba.
(efu3neba —present).

This window is cleaned every day.
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es faniara yoveldye icmindeba. (icmindeba. — 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 atveneben;
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, a¢veneben - 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 ses3avlas. (etmoba -
present)

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

sakvebis Sedarebiti siuxvis epoqas Sezyudulobis epoqga 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 “martlmsa3ulebis 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 camden 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 uSyvet speqtrsi. (napovnia - composite predicate, present)

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

dadgenilia mat Soris 3rfivi kavsiris arseboba. (dadgenilia - composite predicate, present)
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A translator has been constructed for this language.
am enisatvis Seqmnilia translatori. (Seqmnilia - composite predicate, present)

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

dadgenilia bariumis permanganatis xsnarebsi bariumis qromatuli metodit gansazyvris sesa3lebloba.
(dadgenilia - composite predicate, present)

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

Ses3aviilia polietilenidan mdgradi 3yaldispersiebis miyebis procesze sxvadasxva emulgatorebis
gavlena. (Ses3avlilia - 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 Ses3aviilia katexinebis lokalizacia cais fotolsi. (Ses3aviilia - 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 saangariso 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— 111 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 igna - 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 iqgna - composite predicate,
aorist)

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

amave periodsia_asenebuli msvenieri cuqurtmebit Semkuli 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 1iyo - 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 xelsaSyo ise iyo mo3yobili, sasualebas ar a3levda, amaze ufro daZinebit
ganecvrita kargi amindi. (iyo mo3yobili - composite predicate, aorist)

The Fmerald City was built a great many years ago.

zurmuxt-qalaqi mravali 31is 3in aigo. (aigo - aorist)

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

es yvelaferi Seuferxebeli 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 dyesi 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 safuSveli 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 periodsi bizantiur himnografiasi mimdinareobda reforma da mkvidrdeboda axali melodiuri stili,
rac ioane kukuzelis saxels daukavsirda. (mkvidrdeboda- imperfect)

1 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 uflis5ulad izrdeboda. (izrdeboda-
imperfect)

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

ruseti omsi marcxdeboda, misma 3arebma 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 ixarseboda. (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 uftosi da ase
aeforiagebina. (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 petri3amde ar da3erila. (da3erilia - composite predicate,
present)

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

Ierusalimis didi legcionari 1959-1960 3lebsi gamocemuli iyvo m. tarxnisvilis 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 Sestavazes. (Sestavazes - aorist, active voice)

The latters had been gathered against the Amadzons.

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

Our return home had been decided for May;

maissi ukve gada3yvetili iyo ¢veni ukan dabruneba. (gada3yvetili iyo - composite predicate, aorist)

Most hymns contained in the ladgari had been translated from Greek.
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massi 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.
qalaqi 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 bici karebze daayenes 3oxit, rom ayar semosuliyvnen. (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.

Cemi aq yofnna 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 mergniani lianebis zrdis bioekologiuri
taviseburebani gatvalis3inebuli igneba mati introduciis sedegebis dasadgenad. (gatvalisSinebuli 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 sexedulebebi sulis Sesaxeb odnav gansxvavebulia da ganxiluli igneba qvemot. (ganxiluli
Igneba - 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 Semtxvevasi, Semnaxvell
anabari avtomaturad ixureba. (ixureba - present)

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

fuli satvirto manganisa da mebayeobisatvis saciro 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-tresisi gavemgzavrebi, da tu movaxerxe am metad saecvo reputaciis qalis, misis
laionsis naxva, amit bevrad 3avi3evt 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.

titgos 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 lost in the Greek-speaking world.

migvacnia, rom leqsema ,amazon-[/i] tavisi 3armosobit qartveluria da massi 3inapoziciuri ,m*“
tanxmovani ufto ber3Snulenovan samyarosi daikargeboda. (daikargeboda - conditional)

What additional employees would be needed?
ra profilis damatebiti musakebi dagcirdebodat aset Semtxvevasi? (dagcirdebodat - conditional)

He said that the letter would be written the next day

man tqva, rom 3erili 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 1s difficult to believe that the Kipchaks and French Crusaders would have been entrusted with this
most important military operation.

3nelad dasajerebelia yivéayebisatvis da frangi 3varosnebisatvis_miendot davit aymaseneblis mier
siyrmiseulad cafigrebuli es didmnisvnelovani samxedro operacia. (miendot - 11 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 otxsi amoeyo, vin ras etyoda, da an vis gaukvirdeboda? (gaukvirdeboda -
conditional)

If Phrixos had died a Iittle 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 caignia kidec.
(gaukvitdeboda - conditional)

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

man tqva, rom Serili 5 saatistvis daSerili 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
II 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 zamtarsi tamasoben (and not hokei zamtarsi itamaseba).
This bone will be given to my dog tomorrow — ¢em 3ayls am 3vals xval miscemen (and not dem 3ayls
es 3vali xval miecema). Similar examples are:

I was told — me miambes,

1 was shown — me macvenes,

He was brought — is moiyvanes,

We were asked — ¢ven gvkitxes,

We were answered — ¢ven gvipasuxes,
We were sent — cven 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 gagvisgores,
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.

063olMH0o 355019Mo BIBOL MsMYTBOL Msg0LgdMEMmYd9d0
6. 58069bsdz0cm0
69Bomadg

LAo@dosdo 993939090  gobazgboms ol 3GMMdWYdgdo, GMmIwgdoz 23H3w9ds
0baolbm@o  3sboeo  DdbdoLl  JoBMWI®  MoMadbolsl s MMIgdos
239L5035e0oLH0bYdY0s 53EHMB5E MO MaMYTbOLSL.

Logombo  2obboaos o oe0mgd by, MHMIWIGd0E  STMMIOME0S  JoMHMEN-
06olMo 3006030sb corp.dict.ge.

OmamOE  gobbowmo  Bogowomgdosb  Bsbl, M @OMOL  Bm®IGOOL
d9L50530LMOOLS, MIMPIBOLLL 0MHM3935 A35MOL TglsdsdolMdsE. bdoMow 0bgwolvy®o
35090 3MBLEGHNMI30900  JSOOMWIE MERRIBOLSL sgBHomemo Hdbol Bm®Igdom
005636905, Mo©P6  3MB3OgGHM  F9dmbgzg390d0  JommEo 3oL BMEDs
b9 m3bm®0 godmob.

50539 MM, Jo®omedo IbmEmdomo MHobzol bozzms 335438 dMogwmdomols
335 s Hobowsgdsl 53e0s 5296@0 - dmgdggdol 9galcrvargdgwro MRS 3bmdo.

OcobeHHOCTH IIEpeBOAA AaHTJIMICKOrO IMaCCHBHOTO IJIaroJja
H. Auupesanpuirn

Pe3zrome

B craree MBI IONIBITANNCh OOGCYZUTH IPOGIEMBI, BOSHUKAIONIVE IIPU IepeBOjie aHTIMMCKUX
TIACCUBHBIX TJIaTOJIOB HAa I'PYSMHCKMI A3BIK M KOTOphle CieAyeT YYMTBHIBaTh IIPU aBTOMATH4eCKOM
mepeBoe.

Bompoc o6cyxmaeTcs Ha IpIMepax, B3ATHIX U3 TPYy3HHO-aHTINICKOro Kopiyca corp.dict.ge.

Kak BUZHO M3 pacCMOTpPeHHBIX IIPUMEPOB, IOMHUMO COOTBETCTBHA (POPM BpeMeHH, IIpU
IepeBoJie HApyIIaeTCs M COOTBETCTBHE 3ajJora. AHIIMHACKHE IACCHUBHBIE KOHCTPYKIUMM YacTo
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IIepeBOAATCA Ha I'pySI/IHCKI/Iﬁ dKTHUBHBIMHU IJIaIOJIBHBIMM (l)OpMaMI/I, IIOTOMY HYTO B OIpeAeJIeHHBIX
CJIy4dasaX I'Py3UHCKHE IIaCCUBHbBIE (bOPMBI ABJIAIOTCA NCKYCCTBEHHBIMH.

B TPY3HMHCKOM II€peBOJE€ MbI YdCTO HE€ HMEEM COOTBETCTBYIOIIMX AHTIUHMCKUX ITaCCUBHBIX
d)OPM. Bmecto €IUMHCTBEHHOI'O YHMCJjia MBIl UMe€eM (bopMy MHOXXECTBEHHOI'O YHCJa 1 B TO XK€ BpEMI
,ZLEfICTByIO]JLee JIUIO - UCIIOJTHUTEJIb Il;ef/'ICTBI/IH B ITpeIJIOKEHUM OTCYTCTBYET, HEM3BECTHO.
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Jo0Eo s 0bgamolivymo ByElisMmomsgzo Lsbgmgdols gagdom®o s
©9M03530v0 M3gdolomzol Bo3EslloBo3sEoM Fsbolinsmgdegdols

393065306905.
60602 58069 Bsdz0¢m0

ninomaskh@yahoo.com
69bomdg

b&oG0sdo asbboenummos Jsemvymo bgolsmmago Lsbgugdolsmgol sdabsliosmgdguro
30305303Mo  39GJMmMogd0 @  Fsmo  dsbsliosmgdergdo, bsBzgbgdos  obywrolin®oligsh
35blbgsggdom, M5 393gammogdol Ts@sMgdgeEros JoMmmmol GmGIgdo s obgmoly®mBo 6
@lgdmdol  dgdmbggasto, Momo  bgds  msfrpdbolisl  slgmo  gmEIGRoL  3MOI3gbLGos.
65s86m0do 259mygbgdmeo  Lsgmsliogozsgom dsbaliosmgdemgdo ©s dsoo Bglsdsdolo
056300900 9ymEbmds 3mEoMgdols LsgMomsBm®olim LEbsdEL EAGLES (Expert Advisory Group
on Language Engineering Standarts).
296bogrmmo Bsgee0mgdo sdmmgd s Blgbmzol bgamdolsfizmad Jodormam-obywolm®o
363750056 (corp.dict.ge).

153356dm LoByggdo

905398000 bstrolibgdo, EIHA35¢9980, 356396980

00650900039 gbomTg3bogmgdol  gMm-ghom  doMomo@  Lsgombl  FoMdmowagbl
05633560056 53530060900 3OHMIWYTgdoL Tgbfogars. s3GH0MMO by 0bywmobmEmo 9bowsb
Jotromw, @5 30600dom, JoMmmwosb 0bywoln®  gbsbg mocadsbo. Bgbsdsdobs, 53
36039bM5b 393806930 15300bJOO 49BL3MMMYOMWO 33¢g30L MBOJJHIE FIWI0Y(30.

056d60LOL  AMT5GH0ZMEo  BMMIGOoLs s 3650dz69wmdgdol  gomzseobfiobgdol
360gds 653egd5 5M0OL Fuogzwrowo s M3 Yo, MBGOM 9GO YIMHoE®Ids 9J3939
@adboze YHOMbEHMdGRL s FgLodedmdIRL. Gog ggbgds MoMATsbdo gMsds@ozol M,
00mJdol  MYMOMIIMO MOl MBIbown. Mbsdg™mzg wobyzolBozol  dowfiggzgdds
©533560bs, MM LOMWYMBOO, 5©IJ39GM0 MsMRT6oL dorfigzs Fbmemo @gdbogzobs o
3059530306 MOHP0IOHMTMJIagd0L Qom35eolfobgdomss GqLadwgdgwro. gMsds@0ngzs, MmymMs
§9LgdolL 3M9dmwo, LoEYzgdol JOMTbIJNMB Eols3ozdoMYdWsE s §0bsIdgdOL LfimMs
31599050 doeBg 3600369 M356 ML 15TMBU.

056360l 3GmEgbo Imombmgl mMogg gbol — s3mbsegsero gbol s MsMTboL 9bols
396mbgd0L 3mbsl s 8500 MMMOYMMNTGBIMEIO0M Foagdsl. M59©Ybssg 3oblbgzegzgdwo
96900l 40585303 Mwo  LoLEJIGOo gOMMTBIPL oO gdmMbzgzs, FIM3IZIMWO  JMTIE0INIX0
gmOIolb  DYLGHO  @odmigds  8godwgds  dgdegdgEeo  gobgl.  Bmaxg®  dmstmydbgwro
0099005 Fglsdsdolmds gdgdml motmydsbol gbol Lbgs mbyby, Gsms dmsbobml m®mo
960L 36595303900 MmOl goblibzs3900L 33396LoG0s.

Bo3OMddo  2o0mynbgdmEo  Logwrslogozsgom  Fobsbosmgdwgdo @s dsmo  dqbsdsdolo
0563960500 99MH@bMds 300MJdOL LogMmodm®mobim bEsbwsmEl EAGLES (Expert Advisory Group
on Language Engineering Standarts) [1]. gl UEobos®@GHo w@obazolGdo 33wg39d0Ls o
393603960 3OHMAM0L BsMREgddo 93mm3Mwo 3mdobool 0boEos@ogzss, MGMIol dobabos
LEHOBIMAIOOL  FoMTmEygbs  MBsMIsBsMO  BHYJuEHMOO  MYLYOLIOIOLMZOL,  OMYMOHOEFS
059500005, 3033099EH9O0 wgdbogmbgdo, Bgdu@meo s LsdgBY3gE™ 3MM3MLgdo.
dm390M  bGHGH0sdo  pobbogrmamos  Joogeo  BgboMmego  Labgargdobomgol
©535bolosmMIVIo  4MTdBHOIMNWO  35FJRAMM0JPO s Bom0o  FobslosMGOgdo,  boBggbgdos
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6062 58069Bsdz0¢m0

0630olHolash Aoblibgsggdom, G 35¢gaMm®m0gdol FoGMmYPBIWos JoMNIol BMOIJPO s
0bgoliy®do o6 sMLGdMdOL  Fgdmbggzsdo, Gomo bgds 0oMmadbolisl sbgomo  BmEMIZdOL
30039bLog0o.

»09OLIOM30 3J300 0LYe LoGY3sL, MMIYEoE SOLIdIOMO  Lobgwrol o0d) Hodsbl
abobggdl. “[2]
DoLIMmOg  Lobgwl Jo@mmedo 363530320 39393009000  aoshbos  Mogbgols o
0Mmb30L 35G9aMmE0s ((3569900, 8539005 s 5.9.).
BgLIMS30 903935 0gml 309MHJO0MO s J0TsMMNYIOMO.
3000569000005 306039050 HBILIOM30 LEbYEO: OO, MO oy, MHIYO S 5.0.
3095MHMPP0M05 BYLIMMS30, 0¢) Loabol Bodsbo, HMIgELsg ol Fodmbodogl, Lbgs Logsbomsb
3095MH9d0m M0 bogmaolibdgzo: boglosbo, Mdmm, dbgm®o, 4mdoboguo s 5.0.
30000090000  BgLIMMOZ Lobgwls Jo@medo aoshbos FgoMgdomo batobbgdo: sdmbogswro
B0 IPIO0MO (OO), GgEsMgd0m dolBy TgBHo - MROMMIOMO  (9E0EILO) s Foliby
Bo3wgd0 - mEbsmdomo (0m©oEM™). MROMMOdO0MOL s MmEbsMBdOMOL BMGINRL 1163-00530L0
05fo63mgdgd0 593b: ©9--9 s Im--c.
BoLIMMO30  Lobgwgdol BwgdloMMo s EIMOZ5309wo  BMEOIGOOLMZOL  JoTMYMBOEIOS
L5 3olog03oE0M Bobalinsmndgdo s Js0 Fglisdsdolo Jo®3gMHgdo:

ByLIMmog30 Labgwo A - fomgwo;

MoEbzo dbmemdomo Sg - fomgwo;

Mo3bzo IM33wmdomo Pl - fomwgdo;

MB35 Lobgermdomo Nom - foogwo;

MB35 dmmbOmdomo Erg - fomgends;

6Bz doggdomo Dat - foogels;

MB35 Bonglomdomo Gen - fomgrol;

b3 dmddggdomo Inst - fomwom;

06MHB35 300060 Jd0MO Ad - ffomnws;

d6MHb3s fragdomo Voc - foomgenm;

300000090000 Bas - 0O, ¢535B0, Bowoo;

90856000900m0 (bsfo@dmgdo) Derivative Der - «9dgom®o, boddmeMo, F4939osbo;

m@Ebomdomo Inferior Inf- dmfoomgerm, dma®mdm, dmom;

MROEMIOMO Sup - oEILO, Mdsgzgbo, BFocglo;

Jmbgdol Possessive Pos - bagliosbo, 3bgbosbo, sbosbo;

dmbermdol Non-possessive Npos - 99353, ©1999000, w134964960;

MoMymgzomo Negative Neg - s05BMLE0, 905830OToM0, 5655053056w60.
2306Lbgo39dmo  LMomo 23093l 0byEolby®To. o o6 23543l dONYB3gdO. Sdog  339d3L
B9LIMM30L5m30L Lo JOMOMLEO FmMEMTs, TbMEIME bLlbgs39dwEo bobiosmol:
©509%0m0 (the positive Degree — long), 3930 030L9d0L 5060635 5 235d3L  MMO BMEGDs
39006 gd0mo (the Comparative Degree - longer) s s00sHgd0mo (the Superlative Degree-longest).
0bgeolHdos 439943L Lwynodugdoom bsfomdmgdo gMogzs@owmwo Bypbsmmaggdo [3]:

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

suffix (
suffix (-ful) - hopeful, stressful, beautiful, meaningful, useful, helpful.
suffix (-less) - hopeless, useless, meaningless, careless
suffix (-ar) - popular, similar,
suffix (-ary) - literary, ...
suffix (-ic) - climatic,...

(

(

(

(

(

-al) - traditional, local, natural, logical, economical, critical
-a
-a
-ic

suffix (-ish) - childish,...
suffix
suffix
suffix
suffix

ous) - marvelous,...
ent) - convenient, ...
ive) - active, ....

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

suffix (-ing) - interesting, ...

suffix (-ly) - friendly, ugly,
200gmx300s  0bolbMHo  BaELsGmsz0L Lo3EWslogogsEom Foboslosmgdwgdols dglsdsdolo
056 396900:

©5©Yd0mO positive Pos —long

39005690000 comparative Com — longer

50dstgdomo superlative Sup — the longest

©M03530wo derivative Der - reddish
365bmm  momMmgMo  Godol JoMmmo  BglsMmsgzo Lobgwo v HMamO  0mocdbs
063e0lMo. 4bbowEo Bogse0mgdo $8MMdEos B3gbm3zol bgwdolsfigmd JoMomvyem-
0bgeolyHo 3mM39bosb (corp.dict.ge).

00056586900 3939 0608369073650 800Bb93b 39005 boddmemosh - Js30, poomgcro s
DIDGO, G0 gBog  Jotrrie  bmsdgbdo bsb  Fmgdol, bsb  3¢mg980l, bsb  Hsdgbols
G9929(0¢n855. (3005090000 BYLHM053900, TbMEWMdOmO MoEbzo, Lobgumdomo dGMwbas - 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).

dob,  s535(0LRIH  8relido, poogerds 3650005  350F05Hs.  (30MIMIBOMO
BgLIMS30, FbMEMdOmO MHoEb30, dmmbO™mdomo dMwbgs - A Bas Sg Erg)

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

06533003 bsBs®gero 8039698960 ©sdBHmbgb, ©sdcrogobmdobgb, poogcr 0335¢798b
38605¢09800696, BryoBryc9db9b, R5B36mBbgb, 3000696 @5 bshbsFgdbgb. (3005609B0MO
BgLIMS30, FbMEMdomo MHoEbgo, doEgdomo dGvbgs - 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).

Ao6060gcn  sbserdmbogr 8530305  poogero  Lobberol  bosdepserer  8s5b39698¢7980
Us9sG0039¢780. (300560930000 BYELIO™ez30, Fbmemdomo Mogbgzo, bamglsmdomo dtwbgs - A
Bas Sg Gen)

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

fomgero 3960055 Jo0omgdeero 0b3gmbaddo pogbols dgdybols dbwyrzgerorsozob.
(30005M900m0 BYEOLIOM30, TBMWMBOMO HoEb3z0, Inddggdomo dMH¥bgs - 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  35390mgd0©ob  BsbL,  JoMmMwo  300sMHGBOMO  HBIELIMMEZ0L  gzgas
06MHb30L BMMHTSL MsMTobdo 0byolwmol FbmEmE JOHMOo FMods@03weo gmMTs dggbedsds,
53 dggbgds 0byeoly®do of s in MsbEYdMEgdL, obobo Tglodsdol s®bYdom Lobgugdmsb
36056 ©s353d0Mgdmo. (of blood, in letters)

29630b0Mm®» 300509000 BYELIMM30 Lobgerol FgEsMYd0mo boMolibol Bm™IgdOL
3993390 3539 00gd0:

e9berol  ©sHM3909¢  BBrydgersls s  bobgmbol  Boeroz98L  sbems  msdsbo,
J35000bR6Gm  6599b9%980  35sHHEsGs.  BMZMEOLGBOM  (30MIMGBOMO  BIELIOMZ0,
®©bsmd0m0, IbMEMdOMO MHoEHbzo, Lobgwmdomo d¢wb3s - 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).

O©IUsg 593005 385YsbsTo J356OLRGM Pysero ogs beaeme R9bosb dkshdo
3oblboero  35600lgggmo  bobberol  bsgoo  dmboom@s.  dm3s0Hobycm  (3000009d0m0
BLIMS30, MOBIMBOMO, TBMEMBOMO MHoEbgo, Labgrwmdomo d6wb3s - 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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o@ImBbs, Hmb 3560bRgGo, (odmbolggmo, s3Hobxrgmo, rrxo, 00LRIHO,
J28p25602,  Jea5600bRG - 00bggmo, Jeapobarter - 00bRgMHo, Beyz00mscner - 0obggHo
B39l gbool ddeby 13960 6030009(98980b T9dp39¢ 80l dobywz000 Fmodem9d0,
Ubb3s005U835 farm356980b dotrdo cos 6964360 gsblbbgs3098s 96020569000b5856.

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.

90f356m  (3omatgdomo  byboGmszo,  mEbsmdomo,  dbmemdomo  Hogbgo,
Lobgmdomo dM¥b3s - A Bas Inf Sg Nom) — greenish (A Der)

935MmEOLBOM  (3005MJO0MO  BYELHM™S30, MEbsMdOMO, TbmEmdomo  MHoibgo,
LobgEMmdomo d¢bgs - A Bas Inf Sg Nom) — rose (A Pos)

dnEobymm (30050900000  BYELIOM30,  MmEbsmdomo,  dbmemdomo  MHogbgo,
LobgEMmdomo d¢bgs - A Bas Inf Sg Nom) — bluish (A Der)

dg3000mm  (30005MGV0M0  BIELIOMS30,  mEbsmdomo,  Fbmewmdomo  MHogbgo,
LobgEMmdomo d¢bgs - A Bas Inf Sg Nom) — yellow (A Pos)

OHMmOE 35490mgd0Esd BBL, LoGYzs ,dMZsMEOLBOM* LodbsoMo© 0MsMTby: rose,
pink o pale pink. ULoob@geglms obyolwm®mo gm®mdgdo: greenish, bluish, GMIgdOS
BofoBmgdos sgdom (positive Degree) gm®daby -ish Lyygoduol odmgzoom. (-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]).

o3 d99bgds  JoMmmvyemol MBOMMBOMOL BmMTGRL, T 0byerolbwy@ols Superlative-ols
MO0 F99glodsdgds. 0bawolvyMo Superlative-ob g3m®Igd0 0foMTmgds sEIBOOL BMOIsY -
est byyggodbol sMmzom (long — the longest), vy LoGyggs 9O 96 MOToME3w05605, brgrm mvy
MR 4MIY0s, 3506 9dsBHgds most (the most interesting).

29630bomm dsgoomgdo:

35e5H0mb  Hsbody (1891-1959) «cooabo  Js60039¢70  o(r030b05. (30M5MGVOO
ByLIMMSZ30, MBOMMBOMO, TBMEWMdOMO MoEHb30, Lobgemdomo d¢Mvbzs - A Bas Sup Sg Nom)

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

obems 30 @03-¢ro30 Jobo dsmero oger s sy 330 0800 0gs®s, Gad 0go 21gkdobo
030l 8eagrmb 358rsds. (30090 JO0M0 HBIELIOMZ30, MBOMMOOMO, dbmermdomo MHogbgo,
BoogLsmdomo d0mbgs - 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)

080 3000b0ol 9(03-96000 0565G986G0c2¢rols wiaGogcaemgbo Ggramengs, Geadgerog ddo
3006Gcms or3aIemo dgramerol 3bgsH by 0s3b 03ams3b. (8005GMYd0m0 BELsMmszo,
MROHAMIOMO, FbMEMmdomo MoEbgo, Labgewmdomo d6b3s - 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)

Mo 999bgds F00oOmMd0m BgELIM™MSZ LobyERRL, doMOMssE OffsMTMGds SOLYdOMO
LobgEgd0Ib  bLMRoJbgdol EIMMZ0m. GMyMOE 300d30m, obobo FgEsMgdom  bsmobbol
GOIPL 56 5HoMImgdl. BmaogHhmo offotmdmgdgwo Lwygodbo 3og., -0560, Ggodwgds gemML
536530 M5Mm©IbMdOL sOLYIOMIPOL, sdoEHMd wgduozmbgddo bdoto sLgmo BgELsMMozgdol
dbmwm bsfoamos Fg@sbowo. slgmo GHodol bgobsmmsgzgol d60dzbgemds vy o6 sGOL
@adbozmbdo dg@sboo, bdoMo TobdsbmMo msMadbols MML, 30NRVMWMBD  MBLYYOHEME
05M05bL. Bog., 3bgbosbo 3ogo Google translate-do o®pdbs, GmymG3 horse man - 3bgbol 3oio.
300OHmem  0baole  MotMydsbgddo  dodoMmgdomo  BgELMMIZ39d0 dgGHgLo©
5690 gdol EIMMZ0m, DMyxgO 30 dogwo §obssgdom 0meMmadbads s TbmEm
9Om0 LoEY300 56 JJIMOBMRWGdS. MOy 5F0@MI, cTobols omdxmdgligdol dobbom,
53535390 Jmbgdol, ¢gmbemdoll s MoMymzomo dodsMmMYI0MO BILIOMLZgoL FoM3gMIdO
(Pos. Npos, Neg).
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9085600033000 BYEOLIMMI30L Fogow0mYd0s:

®5dmd  bpmego  sbBozt0  93mgob?  (300sHmngdomo,  dbmemdomo  Mogbgo,
BogLsmdomo dGmbgs - A Der Sg Gen)

Why precisely of the classical period?! (A Der)

o0 Jmp8mBlb  sbsemo  fcmomsmmogbzol Vo borzmbgdo  dgwoggbocro  sbeabodoito
obBHMGomemo  fyste 30609 9b  39H03ereplo”. (Bo8s@mgdomo,  dbmemdomo  MHogbgo,
LobgEMmdomo d¢bgs - A Der Sg Nom)

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

0630obMHdo sMLYdOMO Lobgwo, MHMIgeog dgmeg sOLYdoMo Labgwols fob obdstgds
33930bgds BgELMM30 Lobgerol MMedo, 697 gsbdomEgl ol ImBg3bm Lobgwl. dsy.,
garden vegetables - 3500l dmUEbgME0, begnm a vegetable garden - dmUEbgoeol dowo. Ibyoglo
05850mO:

0@30056210  35630005(980b979¢0  FogmPs. (0085600gdomo, Tbmmdomo Mosbgo,
Booglomdomo d6mbgs - A Der Sg Gen)

Human development approach.

Jmbgdol  g9dmdbo@3geo  J0ToOmMGPB0m0  BYLGMgo  Labgwgdol  0sMadbols
05850 gd0s:

00, d9b Bs¢rb0osbo 830753980 ©s 439600 359367(000s0MIP0M0, Jnbgdols, Fbmewmdomo
03bz0, LobgEMmdomo dB3s - A Der Pos Sg Nom)

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

Ibergreao ol @s0bsbs, (g ats se90-ForIOMs 3r9endz9m@0 beybodzolsl, mbamsl Grmd
posgogs, 8930osbo byero 30 Bsevsbdo gaom, 0momdml «bos Goess sdserml — oligoo
d30655b0 56 0ligoo J9303699¢m0, G JsbYg s3365304 56 w3bse. (0005GMIBOMO0, Jnbgdols,
dbMEMdom0o Mobz0, bLabgEMdomo dGbgs - A Der Pos Sg Nom)

She only saw his chest rise and 1all, 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. (5630560 80YE0 BB 5HOL YodMmEdwo)

3939, 826505bcre, 96H0 Lsberdo 30msg bopysero, £30¢7852020560 F5¢r0s. (000sHM9d0mO,
Jmbgdol, IbmEmdomo Gogbgo, Lsbgwmdomo d6wbgs - A Der Pos Sg Nom)

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

®5g  d99b98s 90098900  3065Gaeml, o9 Ggcoobembo w3k 0dgosbo  oberso.
(80856H0900m0, Jnbgdol, Fbmemdomo Gosbgo, Labgwwmdomo dMb3s - A Der Pos Sg Nom)

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

54560l b9erobegseroms Gbkosb dmfisobgdol be«eno sts6lgbmds, «)beHwba9en99000
38 500600 sbG0sbo ©II305¢90wer0  50hg36980L Bsbshsgbers  bsi0s60bo 3068980,
333353 0Bgdm©s  G9003000900L bsgbs. (000sOHmgdomo, Jmbgdol, dbmemdomo Goisbgo,
Boglomdomo d¢mbgs - A Der Pos Sg Gen)

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

Jmbgdol  godmdbs@zgwo  Bgboems3zgdo, GMIWIdoE JoOmymdo gOOLOEY305600,
0bgeoly®do bdoMo dmgwo Fobosowgdom 0ms®adbgds, BmaxgH gOmMz0L Msbgdveo
with s Bemaxg® 3o -ful bygodboom bsfo®dmgdo gmMIgdom 35ImMo39ds.

09300bo - the hand that wore the ring (bgaro, Gmdgeoos 8939l SEGHOMIOES)

053030560 Jo0o - woman with a baby

00990560 - hopeful

sBM0osbo - meaningful

MJmbEmdol  godmdboBzgwo  G0doOmmMdoM0  BIELIOMZ0  Lobgegdol  Motydbols
053500mMgd0s:
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6062 58069Bsdz0¢m0

35009bgbrs ) 5Bs,  odam,  Bgbdodggers  gogmdemeo  dpygdbgbobsigb s
@osd98s00y  0fs  30B98m@o.  (00056MMGdOMO,  MJmbermdol,  dbmemdomo  Mogbgo,
Lobgamdomo d6mbgs - 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. (6s0s - 56 5&HoMIOOS J9b)

UAGSBmOL 56 22560 bsbmgsmgbols s 56 Foerors dgmdtmBols 56 by gms!
(8085690000, dmbemdol, dbmEwmdomo Goibzo, bsomglomdomo d¢wmbgs - A Der Npos Sg
Gen)

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

dmbeomdol  3sdmdbo@3zgero  803sHmMGB0MO  BIELIO™Ms3z0 Lobgargdo bdotMo  -less
bzodboom boHoMdmgdo 53mMIgd0m QoImo39ds.

bogtoom,  x3560bs60s  GgmOstgmds w0090 bogdms.  (00856009d0m0,
MdmbeErmdol, Fbmwmdomo MHogbgzo, Lobgwwmdomo d6yb3s - A Der Npos Sg Nom)

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

dobstolb  figsero 50 abotiggderer  dwz96L  5HB0s¢mgds,  5FbI0s, g
350030000m0 b535b0 Rl s J9g sodcroemo bgoliz9b Fosdmeengdos. (0005OGmMIdO0O,
MdmbeErmdol, IbmEwmdomo MHogbgo, bsmglomdomo d6wbgs - 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)

MoMYmzomol  4s8mdbo@3zgero  d0dsMmgodomo  HBYELLMmMsgz0  Labgurgdol  motdbols

0585 00gd00:

Bsbs33em98980b  s65695¢0bBHr0  dragemolb  Jghgz3s8  dgodengbs  Jogz0y3560ml
5G3YAbBHo bob 53985909. (8035009000, MeMYma0mo, dbmewmdomo Mogbgo, bsmgbsmdomo
06b3s - A Der Neg Sg Gen)

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

003YbBo 3608980  Jmbybgb  Lsbm35635(9005¢.  (B035GHMIO000,  9J9MHYMBOMO,
dbMEMdom0o MHobz0, bLabgwmdomo dMmbgs - A Der Neg Sg Nom)

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

U330609395 0563960 Beaemol 56505658560 FmFodqolsl HodmYy gerobzol mmb.
(80056HMPPO0MO, ¥sOHYMROMO, FbMEWMdOMNO MoEHbz0, Bomglomdomo dGBgs - A Der Neg Sg Gen)

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

dobo 39emolsmzol 5eGsblrgsbsd bpm@go 558-1698(030, 85905(00¢m989¢m0 6580x°0
2965 53FSb. (8005OHMIO00, L19MYmz30000, FbMEMdOmO Mobgo, Labgemdomo dGHNB3s - A
Der Neg Sg Nom)

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

3595 0mgd0Ed FsbL, MM JoBmmwol 3Myxn0Jlo M- obyerolv®mdo un- 3MHgBodlom
230000bsGo.
2396boEmo Fsg9000gd0sb godaergds sgsL33650:

1. Jo®ormmo 3005090000 BgELMMOz0L  yzges 0MWB30L MGl MoMAds6do
0bgeolyeol dbmermE ghmo gMsds@ozmo gm®mds dgqbodsds, BmaxgH 0sbIdMEgdolL
53539000

2. Jo607900 MmbsMd0moL BMEOIGd0 (3cmdfzsbm) 0bawolm®mdo bdoMs -ish LvgodLol
OM300 0fjomdmgds (greenish);

3. 0baolMTo sLYd0MO Labgro, HrMdgErog Igmdg sOLYdOMO Labgrol Fob obdomgds
339306905 BgLa®m30 Lobgeols Hmedo, 5649 4sbdsmEogl dol Imdgzber Labgel.

4. Jmbgdol as8mdbsE3gero BgLO™M3900, MMIEgdoE JoMmEdo JOMLOEY305600,
0bgeolvy®do bdoMo dmgwo Fobsowgdom 0ms®adbgds, BmaxgH IgOHM30L Msbgdvo
with s Bemaxg® 3o -ful bygodbom bsfo®dmgdo gmMIgdom 35IMo39ds.

5. Mgmbwmdol 353cmdbs@zgero J0TsOmMGVOD0 BgLadOmMago Lbobgugdo bdoMow -less
bz30gbom bofo®Imgdo g3mMIZO0m JoIMO39Ts.

6. JoMool 30380JLo sMs- 0byolvMdo un- 3MHYRO0JLOM FOEIMOEGS.
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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 KraccuUKAIMOHHBIX IIPU3HAKOB (hIEKTHBHBIX M CJIOBOOOPa30BaTENbHBIX HOPM
TPY3MHCKHX Y aHIJIMICKMX IpHJIaraTe/IbHbIX.

H. Amupesamsrrn

Pe3rome

B cratee paccMaTpuBalOTCA TrpaMMaTHYeCKUe KaTerOpUM THUIMYHbIE IJI1 TPYy3HHCKUX
mpuaraTeasHbIX. [loKazaHO, Kakue KaTeTOpPUU HECYT IPY3MHCKHe IIpUjaraTebHbBIe Y, €CIH OHHU
OTCYTCTBYIOT B aHIJIMHCKOM fA3bIKe, KaK Takue (OPMbI KOMIIEHCUPYIOTCS IIPH IIEPEBOJE.

KraccudukanyoHHble XapaKTePUCTHKHU, HCIIOAB3yeMBble B CTaThe, M COOTBETCTBYIONIME MM
MapKepsl OCHOBaHBI Ha MeXAyHapomHOM craHzapre Kozuposamus EAGLES (Dxcmeprhas
KOHCYJIPTaTUBHAA TPYIINA IIO CTAHJAPTaM A3BIKOBOI MHXXEHEPUN).

O6cyxmaemMble TIpUMepBI B3ATHI M3 JOCTYIIHOTO HAaM I'PY3MHO-aHTIMICKOTO KOpI Yyca
(corp.dict.ge).

@oBgMs@vMs — References — Jlureparypa

1. 1http://www.ilc.cnr.it/EAGLES/home.html.
2. 53.856009, JsOrmemo 960l yM585¢030L Lsgdzegdo, Mmdowolo 1973, a3. 39;
3. Collins English Dictionary;

650mm3o  gobbmdgogem©s dmors Gbosggemol bsgs@ozgemml
9O3679¢0 bsdgpbogier gmbool dbstsFgboo
(85690 FR-22-12478)
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3590 3MEOL MJoobHoE0s dEmPsmgmdls 9gdgado:

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

if (this.searchKey==") {/ ®¢) 35%539&®0 046905 356090 gbd3z0s Fodmowgdl 0g039 dmbs3gdgdL
this.getDataAfterFilter() //8cmbs3g0900l §o0mmgds gow@®msdy }
else { //§0bss0dgy 990mb393580 BbI30sL go939Ts 356589GHMOL 360336gmds, HMIgEos
API-0b 00my9gbgd00 s9wdsgzgds LyMmzgmol IbsMIL s 149 0469ds Fglsdsdolo 360dzbgemdol
9999630 308619693l I60T369EMdIL MdOYIEOL Laboom
this.api.methodSearch({ FullName: this.searchKey }).subscribe((res) => {
console.log("result", res) // 89909 qb 96033690MdYdO bs Fgz0bsbmm (33¢sTo
let id = res.id; /18608369 ™dg00 Mbs 3985mdEIL 9Mm0sb 3mbEgdu@do
let name = res.name })

}
}

Public ElementData = new array[];
this. ElementData.push({id:this.id, name:this.name});
3) let NewArray =[];
ElementData.forEach((el, i) => {/%90m» dmEgdweo dsbogol gwgdgb@gdl s 0bgdugdl

3>©23930000
ElementData.forEach((element, index) => {//3535®3bm s6pmd9bGs olLgg gwgdgbdHl o

0bggLl
if (i === index) return null;
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if (element.name === el.name) { //0¥) 9a9d36&0L Lsbguo gdmbggzs s0yMBgbEol Labgunl s
abogn 350380 o6 5oL JqLodsdolo gargdgb@o 3bgsdom sbagn gegdgbdL
if (INewArrays.includes(el)) NewArray.push(el);

}
D;
D
console.log("NewArray", NewArray) }
4) localStorage.setltem("NewArray ", JSON.stringify(array);
5) ngOnlnit(): void {var SavedArray = localStorage.getltem(' NewArray'); }
1339 33°43L 93990 b8oMs d0gdso BMHYd0, HMBOL godm@obsi dga30dwos HTML-do
<div>
<ng-container *ngFor="let item of SavedArray;"> //ngFor 959m0yggbgds dolog0sb mdogd@ol
Polsgombo
<span>{{item.name}}</span>
</ng-container>
</div>
339 339930 9dbToMgdeol Boge b3oMmo d0gdso BMsHYd0, ) Mol 9dgdl dmdbsdgMgdgwo
06 bgHdo s sdol 9909y 99330005 HA0MO 530900 BMBIAL 0IZMOEHOMIDS 493w93900M
36mgdEdo Meta Tag-ob Lsdmoegdom, Mmdgeog 99bgxdgbEL 39098L dooms HTML 3mpb o
Title-b, ®og @0bsFOMo BoEZ0MM3L 3mbEIBEL:
import { Meta, Title } from '@angular/platform-browser';
9990099 doMomo App 3md3mbab@GHdo 3Jdbom seo.service.ts oo, GmIgdog 3539009000 SEO-U
09b9x%0963)L:
3mBLEHOHMIEH™OTo d9dobogros bgMzolols smfige:
constructor(private seoservice: SeoService) {
this. seoservice.setTags({
title: "Title', // 0Jdbgds Lamsm®o dogdobsmgols
titleSuffix: - Title', // 0439605 booowy@ol Lyygoduo
description: 'description’, // s@fjg®o
keywords: 'Angular, React, Javascript, C++ , C# // doGomso Lo@yzgdo, Gmdgeog godmoygbgds
dndbol Mmls
D
}
3000l 3583990l 999092 doMoms@ 333mbgbETdo 0boEosw0Bs30sBY Bmbgds LsmorMol

099d3bs, ol dogdol ™l dmbgds 3:m636EHOL 2obsbgds s Bso@zommgds dglisdsdolo
3396o0.
ngOnlnit() {
this.title.setTitle(' 3900000 0gmb 03g3960 8g0mligams Bzgbl 399a39Mb!");
this.meta.updateTag({
name: 'description’,
content: '39000¢0 0gmb mdz960 gdmbigers B39bL 39d390©BY!" 1);
d06H006 30slido 53fgM Bzgbo 398339MOL FoLsTsMML, MHMIYOE SIS J0JOIO
1B 0gmb 8mdbstrgderol Bog®: baseUrl: string = 'https://www.example.com/'
21939 39953 90dM, M) M5 MBS 0gMls F0GOSO:
this.meta.addTags([

{name: 'daescription’, content: ‘Gmam® d-9dsmdL SEO’],
{name: 'author’, content: 'yomG0 353565d9'},
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{name: 'keywords', content: 'do60m5@0, LoEY3g00b, Bsdmbsmgzao}

)
393907900, 077 65 1B dm0dgdbmb s hso@G30MHMMU.

this.meta.updateTag({ name: 'description’, content: "How Works Seo - updated' });
36005949000 3000L FMFsmdol doMHOMeo 3MBE030 d98gans: 30M3gw doxDby Asdmzymo ol

L0GY3900, LECWMHJOO s s©PIMJO0, MMBguros bEs 0gml sYgbgdweo dgdbol ™, dgdgy
00xBY 30 bgds Fglsdsdolo 3m6E96EH0L Bo@zoMm3zs dMomBgmdo.

303009m, dodwommgzom dgjdboero SEO, Angular Universal-ob @obds®gdom, sligzg bgwroo
393409600  dgdbol  dggsbobdo. Gggagdol  gedmbsbsde  3sdmygbgdmwmos Google -ob doge
390933960l 37060l LGs@ol@ogs, bBob. 1 @s bsb. 2- By Fomdmoygboos bbgsmds, 0¥y Gmymeo
dogdso ogm B39b0 39923900 0b6EYMbE LogMEgdo s HMAM® Fgo335¢s dolo dogds, A39bL doge
05953509100 36MMs3wo 3mEolb 9339md0.

A B C D
Category: Al categories
® my.sagovge + Gempars — ¢
Region my.sa.gov.ge: (1/14/21 - 1/14/22)
Thilisi 100
Georgia ~ Past 12 months v All categories ~ Web Search = Samtskhe-Javakheti
Kvemo Kartli
Mtskheta-Mtianeti
Imereti
Adjara
Abkhazia
Guria
Kakheti
Racha-Lechkhumi and Lower Svaneti
Shida Kartli

/\ Samegrelo-Upper Svaneti

Interest by subregion Subregion * & <> =

1 Thilisi I

LS

Bob. 1 399239600l 37360l LEBGHOLE0ZS 063HIMbYE Log®gdo

Georgia ~ Past 12 months ¥ All categories ~ Web Search v
Category: All categories
Interest over time ¥ <> < Region  mysagovge: (1/14/21 - 1/14/22)
Thilisi 100
Mtskheta-h 42
Imereti 38
Kakheti
Kvemo Kartli
H Abkhazia
H Adjara
5 Guria
H Racha-Lechkhumi and Lower Svaneti
: Samtskhe-Javakheti
: Shida Kartli
: Samegrelo-Upper Svaneti
Interest by subregion Subregion v ¥ <> <
1 Toilisi |
2 Mtskheta-Mtianeti -
' 3 Imereti [

B9b. 2 390396M0L 35360l LEsEHOLE03S sT5BHJOMWO 3OO 3ol 990
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653OMddo  20965¢0BdMWos  9MLYIMo 398G gJbmwmyoom, HmymGogss Angular
Universal-o, bbgsaslibgs doymads badogdm bobEgdol sbgdagado. 33eng30l dgwgae do300q0,
15dogdM  M3GH0T0s300L  SERMMH0mT0, MMIEOL  MYoEODG0s S 06BHIMOE0S 0bGBIMbYE
dMomBgmdo dmbs Angular Framework-ob 959mygbgdom, Gmdgols 99339mdomai 339009 mdo
9dbdogd ol JogH HJoMo® 530MJd0 BMIHBIIL s dGBIMTo dgligerol 990gy 307535BMdM
d9L5d5dob 3903396, bmerm 3904390 HY Iglizerol 899y dgLodsdol 3MMmErYdEosb.

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.

Paspa6oTka u peasn3alusa aIrOpUTMa IIOMCKOBOM ONITHMM3AIUH C MCIIO/Ib30BaHKeM angular

framework

Aemanoun Bapoasenuose, 'uopeu Kananaoze, Xamyna bapoasenuose
Pesrome

CraTpsi mOCBsiIIeHa pa3pabOTKe alropuTMa IOMCKOBOW ONTHMHU3ALMKA W €ro0 HHTETPallid B
HHTEepHET-Opay3epbl. B dvacTHOCTH, mpeacTaBicH 3(PQEKTHBHBIA aJTOPUTM MOMCKOBOW ONTHMHU3AIINH,
pean30BaHHbBIN HAa CTOPOHE KIIMEHTA C UCTIONb30BaHueM TexHosorun Angular Framework. O6cyxnaercs
OCHOBHOW TMPHHIHUI pPabOThl MPOrpaMMHOrO Koja. Pe3ynbTar moucka BeO-CTpaHUIBI B HMHTEPHET-
IPOCTPAHCTBE OTOOPAXKAETCS IMOCPEACTBOM  pa3pabOTaHHOrO IMPOTPaAMMHOTO KOJa. AJITOPUTM,
MOJyYCHHBI B PEe3yNIbTaTe MCCIICMOBAHUS M €r0 Pealli3alys AeNaeT MPOIece MOUCKa 3(Q(HEKTUBHBIM H
THOKHM JJIsl TIOJIB30BATelIs, YTO BBIPAYKACTCS B TOM, YTO 4acTO MCKOMBIE (pasbl OyIyT mpemiararbes
ABTOMATHUYECKH.
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3039Mb5 3500900l 356M5gmgentmo dglidergdol ™ol sbserobo Open MP-is
3@ BMm3ols 3oMoogdolsmzols

09630 859599, 053¢0 Geagombsos

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

9oy

9399 659MMTT0 gobbowE0s 35M0EYEIMHO O3OMYMSTYdOL 3Mmbi3gRE0s Open Mp-
ol 256Mgdmbomzol @s dolo  2sdmygbgds. gosbsgroBgdmos IMe35dOMmMZ0560  sOJodgd-
&MOHgdoL  bgdgdo.  oEYIPoWos  30MEI30MO 3530000  MY03NO  3OMEILMOPLS S
3039665350196 G9dbmemyosl GmMobl. sdwdsggdweos s dmyzs60o 2 3Hma®msds C++ -By
Visual Studio(MS) 19 -ob Open Mp(Open Multi-Processing)-b 356gdmdo  303960b653500900L
396590 dgbHEgdol EOMOL 9B oBolsmM3z0L. dmYzsb0w0s AodMmM3Eol 99ga9d0 s
3500 sbsgrobo.

153396dm Logyggdo:
303965 653500900, 33(3¢INH0 O33OMY (33905, C++ Open MP.

39MOEIMM0  E3MOMYMsdgds[1-5], gb 9GOl IMOZ5wo  MHYLELOL, 50 gdmbgggzsdo,
36039LMOOL(BOMMZ0L) JoTMYghgds 3OMOEGIOL  AOILOFMIWs©. 98 GHO30L I3MIMYMSTJOS
0090l 3OHMBdaIsL, 9b6sfoegdl sl dgog bsdoxgdol LyMos, sfizol 0blEHMJ3090L s
36m39LMOJO0(Fsmn  TmMol  WMAO3MMHO S  BOMM3gd0) B YDID  2osY39BH0EYOJOL
9OOEOMMEOE. b ML Sg3) I3OMPMNTIOOL BMOTs, OMIJOE  F0OZOBMOM 0039
99009290L, OMymOE  3M63MNOIBGHMO  I3MMYMTGDs, FogMsd bo3ergd ©GMTo s dgBo
9899AHMOMdOm. 093610 3MT3099BHIM0, OMAMOOE G3EGHM3JO0 s 3gOHLMbswmMmo EILIBH™3gd0,
0Y9gbgdl 50 3OMPEMSTIOL 0530l 93505 ¥Msdo, Moms bOEMwb3gerygml sdm356900L LHMsx3s©
©ILOMEYPDS 0BG Mg10ddo. Mm3gMoEoweo LobEGYIs 356M9EgEIMHO I3OHMYMIFIOOL O ©O
3005L0399M To 50N FoMdmoagbl.

Visual C++ 3300035Dm3L 8900092 39dbmemyoqdl, Mmdwgdog byl agofymdl d93Jdbsom
061535006535000060 @5 3oMOgMEO  3G1MYM50900, MMIEGOoE  0LMYJOMYdI6  IMsgoo
00MmM300m >  #odmoygbgdgb GPU(Graphics processing unit)-bl Bmgoo  ©sb0dbrergdol
36005900 700LmM30U.

L 533M35605¢gemobHogos  ©d  93G™39JGMOm0Dsg0s.  3mddowomgdol  m3@odobogos,
g0 5Bd5Mmgdl 3.

II.  3565wge@o  GgleOergdol  3o6gdm. 3mb3m®mgb@nemo 583900L MM,  Jwsligdo,
6HMOgd0oE  585MmG0390L  3MMYMTJOOL  ©fgMsl, MMIwgdoz 094gbgdgb dmbozgdoms
3565geoBHaL 96 5M3569d0L 35M9¢rgeroBal.

L. C++ ©oBgomxdmeo 3sboMo 3565¢geoHdo(AMP). 3sbigdo, G@Imgdoi Ladmoergdsl
0dmggzs  39dmoyggbmb  mobsdg®mzg  aMexo3Mwo  3OHMmEILMGOdo  DBmyswo
56086 gdol 30MmyMsdomgdobmgob.
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IV.  OpenMP C @s C++ 530353006 30g®msdolb  0bGHgdaqgolbo o0dwggzs  bodwgogdsls
@3gHMmM 5303530900, MHMIgd0E 9BIIGMOI®© 0ygbgdgb dM35¢ 3Hm3gLmOL. Visual
C 9bs®l 9390l OpenMP 4.0
Bg0mPodmmgmowo  Ggdbmemmaogdosb  Az9bl 33935800  309ygbgdor  dbmerm  dgmobg
39560056@L. 89369MH 0 OpenMP-bg bsdo 8mogzsto doHgbol aodm:
1. 56 0obmwEmdl C++-0b sboero 3esbigdols dgbfogemsls;
2. 5d3L botsFges MS VS-8o;
3. 36MHmaMsdol 390590 290053907930Lsm30L Lo 3d560b0s BogBonmo
30030@oGMMoL  Lomsbom  M9g7000(myE0s) ©s  OBYdMEr  3MMYMmol  BgdbBL
03595¢ ™ OpenMP-b LsFoMHm oMgdEHoggdo.

J398mon dmy3sbn0mons OpenMP-bmgown bjgds.

User layer

Application
Compiler variables

OpenMP Runtime library

Prog.
Layer

OS/system support for shared memory and threading

£
]
>
=S
E
[
ko
[
>
7]

Shared Address Space

bob. 1.

Bob. 1 Bg dmygzoboro ggdosb 033900905 1 Mbg Bgdm@sb Jggdmos
I. 8mdbdsmgdeol(s6wg Bzqbo)
2. 3OMyMs0)wo
3. bob@Ggdwoo
A, 535653 OO
0530l dbgMog  ImOHOBMbEHIMG:  IMIbTsHIdWOlL  ©Mbg  2weolbIMIL  deagne
3w03b@L s dgbodsdol  93e03s305L(Aogocoms MS VS). 3GmaMsdmmo ©mby dgopagdos

30030oBHMOOL  ©0MYJEH03900Lsa56. Open MP-l  00dE0M™g30Lsa0. s  PoMgdm3gzoL
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(330o00Lss0.  LobGHgdm®mo ©mby dgagds Open MPL  30dwommg3gdol  Lobgdmeo
Bofoeoligeb s Mm3gMsowmwo bolEgdob 0d 3m33mbgbEgdoligsb. HMIwwgdos M bewblgmymagb
06535¢653500006mdsL s TgblogMgdol  LoBosMM  2sdmygbgdslie  535MoFGHMOMHMEo  bsfowo
99009995  3OHME3gLmOMOL  BoMMZxdOLYD  (Bmaoghom  LolEGgdgddo doMmzo msgol  dbzmog
©MA0399M0 3Mr398MHGOOLYSD) s LaBosGM TgbliogMgdoliasbe.

330935 BoBo®mgdmos  wgxzmmd® HP 250 I5 G3 -ogol. 3m3300@geHol  doOhmgqdol
5009bmdOL AoBEM I35 250MmYgbadME0s VOOEs39d0L 3MmTdobsgos Win+R o  06dsbgds
msinfo32.  3m3309GH9O0L  3659GHMJOoL  Psdmbomgwols 9910 LEHG®OJmbdo:  Processor

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

9699 308309@gMHdo 335d3L 4 WMP0IMBO 3OHMEgLMOO.

56 58 9900b39380 9MHMOEMMYESE 4 356M5WgE M0 653500 G90degds LEOXEIBMEIL.
©WMR03MM0 3OMEgbeOo Windows-ob 8096 500gdgds. Gmgmea 3OHMEILEAO ©s MOMMIME
©WMP03MNem 3OMEgLmOL dgmdeos JHOEOMMESE FgslOMEml 0bLEHMJ30900L Logmms®o
6535000 OMIgelsg OS-U Fgmdaros. 00308 FHGOZ3. B053MM3BML BsdMDoml JMHOEOMLIO
5330009090 ghHmgyegdo. Windows Server Lodwogogdsly 53093l 00mmgoen d0Mm3zL
399mBbgl HMAMEOE WwmA032IM0 3OHMEILMM0. BYMZ9OL. OMIGELIEG 593V MO MMBIOOMZ0bo
30D03MMH0  3OM3gLMEA0. 8g0dwgds  3Jmbgl M35 WMA03M0  3MMEILMO0.  BMYOIMNO
3OmEgbm®o  dbsGL  MFOL  Bgdbmwmaosl.  O™IgLsg  ghmogds  LodgGHowwmo
96535c0bLGOJz0oms 6535000560 (Mg Intel Mfimgdl "3039M0MIEOMGIL"), HMIgos
LodoErgdol  0dgg3l  BOOMZL  JOPEOMMWL®  FJOLOMIEML MO0 ELTMYI0IOILO
0bLEBMz00L  6535000. ) gb  GHgdbmemaos o Bsmo 0dbgdms  Bgdmmbabligbgdo
L9gM396Mm0Lsm30L, 9900930 04693Mm©s 16 MPOIMHO 3OHMEILMEMO.

9653530 39bmGM0sbo(Dual  Processor), 30396 06535¢0653500560(Hyper Treading) s o

I6035¢dommzosbo(Dual  Core)  sMJo@gdBHMgool Mgdm  bsowo  4ologgdsm  939dmom
dmy3560e005 dqLsdsdolo Babsbgdo.
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.,ﬁ

' r" !
Dual Processor Hyper-Threading Dual Core

f i !

On-Die Cache On-Die Cache

Arch, State W Arch. State
APIC APIC

Arch, State | Arch. State
APIC

APIC APIC

Pracessor Processor [l Processor

Processor Core

Core Core Core

Bob.2.
GegmeE Bob. 2- b BB, e 3OMEgmemosbo sJo@gddmmol dgmbggzsdo 9.§. Cache (LfiGogo

09bLog®gds) dGAsbgdoL dAMTogmdol denmzo APIC (APIC ("Advanced Programmable Interrupt
Controller") sé0ol Intel-ol gobsbergdeo LEBIOEO dzgeo PIC-obmgol. 0o a59moygqbgds
06535a30M3LMOME  bobGHgdgddo s 9GOL  yzgws  weberglo  Intel (s ©93LgdsO)
3Om3EgLmOOL gobmymggwo  bsfoamo.  APIC  908moyggbgds  §g39dob  obgzgfiowro
39530Ls3sMHMgOOLmM30L s 3MMELMOIAL  FmEol  FgngMbgdgdol  Aoxbogbolmzol.) s
processor core 3GMEgLMOOL B0MHMZ0(I0MOMSIE 3563736008 sHOMTYGHOINW MY03wIHO
0396530900Lsm30L) MO Fow (35¢03g. LsgOmMMs Ibmem(System Bus) LobEgdmOo Bogrdg.
Hyper Treading 9dgdombggzsdo ULsgMomms ULHGogo dgblogmgds s  bobEGgdmdo  Low@g.
06535¢d0MM30560L  G9dmbggzodo Loghmms Loghmms LHMsgo dgbbogMgds s LobEgdwdo
Loan@g.

J399m0 dmy3zs60e0s MO0 gBom ©IIMBLGHMOMmIOMWo MmO b3l dsMswgEGO
9l mangds 9O 3OMM5T53d0.

1. seqtion oMggdEHozom

2. for @otgd@BHozom.
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#include <windows.h>

#include <math.h>

#include <stdlib.h>

int counter =0;

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

Sleep(rand() % 10);//sym3bqds 858mbiggz0mn Mmoo dnmofadgoda
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); (
printf("section parallel time = %If\n", min(finish1, finish2) - max(startl, start2));
printf("using sections Answer = %d\n", answer);

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

//schedule(static,1)
for(inti=0;i<2;i++){
if (omp_get_thread_num() == 0)
{
startl = omp_get_wtime();
answer += f1{);
finishl = 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);//3>Gomgerm@o
deom3olb doerosbo Gm

printf("using for parallel time = %If\n", min(finish1, finish2) - max(startl, start2));// 3oowngew)Ho
LHrengdols e

printf("parallel for Answer = %d\n", answer);// 3obwgbo
return 0;}
/*
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 num_threads=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 elapsetTime = 0.0146311
using for parallel time = 0.014559
parallel for Answer =3
*/

Bgdmdmyzsboen  gMiEger  Boaowomdo  gobboeros  f1() s  f2()  gwbdisoqdol
3505 MMH0 ASFMMIEs MmO aBoo: 1. #pragma omp sections s 2. #pragma omp parallel for
30bLEHOMJ30900L 2s9mygbgdoo.

9HOEOMEo dguMHMEgdol EOHMOL Fodmbsm3EgErs® 359m0Yygbgds BmEOTMs:

min(finish1, finish?) - max(startl, start2), bogosg startl, start2, finish1, finish? sGolb 3oMggwo
Q5 3969 56930900L gL gdol sfYgdol EILMMEGdIOL EMmMYdO Tgladsdola.

0000MJM0 d98mb3z930L5mM30L FoTMMZELO0s MMM JEWosbo MM, S1g39 ol MM,

MOmEs mOH039 BMBJ300  39MHOWIWNMME  290MOMZIOMEs.  BBJ300L  ©oym3bgdol ™
5303009010 d9dmbggz00 LooyHy s FgamEbowos bgwmgbmmem, 0dol godm, HmI
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BOHM NZoeboB0bM A5THBEIMHOYM EOHMOMO 35M0TYEGMYOO 53 35BHSMS FoQd0mOLsmZoL. Printf -
ol 50mygbgds COUT-ob 8og036M5 009300 bodox0s 356Mmogrgue 56930, 30650000
COUT-0 5650096080800930mwo 8933l 8mbogdgdl  3oMogguné  Hgyombdo. 53m®do@ol
1393053035 MMJO0 259tm0Yggbgds C-8o dgg3s60Ls s 2o9my3s60L J0BEYdOLMZ0L. 53 3MbEIREOOL
209mygqbgdom  3MI30EGHMML  Ggdeos  googml, vy Mo Godol Bmbsgdgdos  33wodo
9993560L0L scanf() gMbJz00lL godmygbgdom s dgF30LsL printf() Bwbdzool dsdmygbgdoom. o
5oL BTGl TobILOSMYDdYEDS L.

39bg0bomm  Bgdmsb  gmbdgoom  FgdmbsBOgmmo  Bs3zgool  BoGomMdOL
2300003 (bLoBOZOHWMWO  0bGHYYMOl  godmmzws  Mosbgzomo  IgmmEom,  FoMm3o-
b9gdol xsd0)

36HME505:

#include <omp.h>
#include <iostream>
#tinclude <stdio.h>
#tinclude <stdlib.h>
#tinclude <time.h>
#tinclude <math.h>
using namespace std;
int main()
{
float down = 1, up = 100, dx, suma = 0;
int steps = 550000, i, nthreads=11, tid=0;// doxqd0l 367 dsfognombgogdal s Bajsgegdols
(11)//@ameogbmda
double long starttime, finishtime, runtime;
dx = (up - down) / steps; //d0x0b bogMdg o6 x-ob BaBifcon
for (int | = 1; j < nthreads; ++j)
i

suma = 0;

starttime = omp_get_wtime();// o;m3mol do8gobsyg cofimls
#pragma omp parallel for private(i) num_threads(j) reduction(+:suma)
for (i = 0; i < steps; i++) {

/{ smagognbab i-9 baggbyinb x-3mbBogos
float x = down +i * dx;
/{ gadmoomgmols oybgnsb x-8603969anmdnbacgols
floaty = (3.0f *x ¥ x+1);
J{ 585@70b dafmomgyombgwob gumols domosb xadl (0bF)ahomls)
suma +=y * dx;

'
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3039Mmb53500900l 35Ms¢rgame@o gliGregdols Mmol sbsemobo ...

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);37bfMyamgdaob fmm
cout <<"j=" <<j<< " Runtime:" << runtime << end;

}

return (0);

}

990030
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

Bgdmdmyzsboen 89930030 | (33e@0m  50b0dbmmos 653500900l Mom@gbmds.  MMymO;
0525000056 Bsbl 8 Bogool Fgdmbggzado s8mEsbs MIm3zmgl ®mdo oblbgds. s30bodbmom,
03 bbgoslbgs 89d3900L6 ©MML dggagdo mEbsg  oblbgeggdmmo  odbgds, 30bsosb
530300090105 3md30v9EHgmol dmbs3g9gdgdol damasmgmdsBy. Lsdmemem GgEga0 56 5ol
53300090990 553500900l Mom©abmdsby s oo  LOBNLGHO®  ghHMBsoMmOos.  GPO
doombols dgdmbggzedo 2 b 3 gMmgmel 3600369wmds 56 543b. oMol aobEmaegdss: 3 * x 2 +
1(35650mems), dmoergodo 1.0 dog 100.0. doxgdol Momgbmdss 550000.private(i) -s3bs@gdl i
(33eo©L Y39 6535000Lm30L, OHmymM3 3gMdmb. Reduction s@Modw@Eo  gsbbobwg®oagl, Mmd
90 96 3930 3350 (Mo Bsdmbsmgswdos, Bzgb 8gdmbggzedo dbmeme 1), GmIwgdog
39600ms  00mMmgYo  55350Lsm3z0L, M0l ©sY35boL(MYEMIEool)  Mm3gMms3ool  Losysbo
3909 MmHo  Mgaombol  dmermb.reduction(+:suma)-  + 3900305  LOWEEIdS suma

(3€oOoLmM30L Y39es 6535000L slMEgdol 99092.
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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.

IMapanrensHsrii aHaIU3 BpeMeHH BhITOMHeHu: ['uiep-I10TOKOB A1 mapagurMe! I1aThOpMEL
Openmp.

Terrm3 baxrazgse, Hparxrus Pogoras

Pe3siome

B 5101 cTaThe 06CYKIaeTCs KOHIENIHs TapaUIeIFHOTO IPOrpaMMUpOBaHst 4is cpensl Open
MP. AHanu3upyloTCi CXeMbl MHOTOSZEPHBIX apXWUTEKTyp. YCTaHOBJIEHA IpAMas CBSI3b MEXLY
JIOTMYECKUMH IIPOLIECCOPaMH ¥ TEXHOJIOTHEH TMIIepPIIOTOYHOCTH. Pa3paGoTaHsl M IIpefCcTaBIeHbl 2
mporpamMmsr Ha C++ /I ITapaJIieIbHOTO aHAIN3a BpeMEeHH BBINTOJIHEHHU s THIIEPIIOTOKOB B cpese Open
Mp (Open Multi-Processing) Visual Studio 19. [IpuBeneHs! pe3yIbTaTsl pacieTOB U UX aHAJIM3.

@oBgMsGvMs - References — JIuteparypa

1. Rohit Chandra and others,Parallel 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 3mbs3gdoms dsbs 112-do
6056 ©3(HB05T0¢00, 565 300805030000, G960 3I89F3020

anakobia@hotmail com, nodo619@gmail.com

69bondg

Speech-to-Text (gdbmeErmaos $sGMME  ©3Z0MES 0L  EIMYIDT0,  OERMMOES
3503930690, Lsdsb3m Logddg s dgo@Eobs. Bolo s8mygbgds §sblsMMYPB00 SgdsEMGOs

Lsdgmgnmbm 39639000, LsEIE YMZILEODOMMsE 1sdMs30 Bsto dgoobl. dgEy3gergdols
30m3bmdol  53e003s309gdL  Bgmdemos  sbsPml  dsdGHogo  $9m3sbgdOL  gBIJBHMIOMIS ©

36083690365 g99535MMMZML 00 53m3s6gd0L B3gdEMo, HMImgdLss Ls@gurgambm 396GMOL
®396M53HMM9d0 SLGXIEYdb.

LsBMYsEMIdM030  MLogMHmMbmgdol dsmmzol 3bGHMOL  3MmENIGoMEwMdol  gsbMEol
dobboom 112-d0 ©06gxGs 3MMMmdMEo Mo, MmIgol dobsbos dgdmliveo bomgdol
365¢00b0, 35000 3o0sgdbs GJuBH M0 s 53 BJuEOL Fmomsgligds dmbaggdoms dsbsdo.
®39M5GMOIBL DBsBoL EVBONMEgdoLmsbsgg gdmgzs0m LsdMsggds Fo030mbmb Bstol GgduGo
dolio JobssMlOL 1390 3oL5GB3® s Fglsdsdolio MYsaeMmIBOL bstoLbOL golismBx MdILYDdES®.

UBo@0sdo g5b6bogrrmos dmemero, MGmdgmog 9goddbs bsBMdEMgdMog0 MLsgMmbmgdols
Jsmm30lL (396¢™ 112-do 9gdmlivyemo HsMgdoL EGHgduB e BMGIsdo 35msgdbolisogol. LgMgolo
6ol C# ©s3Mmy®sdgdol gbols asdmygbgdom 89ddbogno .NET Core Web API 53¢n03530s. dsbdo
Google-ols Speech ig®30Lmsb 3mImbo3sE0obmzolL godmygbgdreos NuGet 353930. safgMogmos
LobEgdol 3mA3mbByBEYd0, dmEgdnwos 8gEymdobgdols JSON ggm®ds, gsbbogrrymos dmbsggdms
350l LEAHM®MIBHYMs, ImEgdrEos ImEErol Tgbodsdolo 3MmMyMsdrEo 3MmEgdo.

5060360 LobEgds Lsa®Mdbmds@ 535GGH03gdL  Tgdmbmmo  BsMgdoB  Lbgoslibgs

0680m™35300L 53mMgdsl. s80LsmM30L L3doMOLos dmboigdos BsBoLMD LslivMzgwo bs3zs6dm
Lo@yzgdol Immbemgbols 3083905, s LObEYT> IR303MGNBIOL E6FMMTsE0sl 0ol Tglobgd, 0w

6090 BoMydo 990353L 3mEgdme EgduGgdb.

153356dm bodyzgdo:

dmbsggdos 85Ys, bswdGol sbserodogs, bsdgergambe ¢gbdGo, bswdmol s8mbp6mbo
bolbdgls, bsdgangamber bskols s6s¢robo

LoMBIMOL 565EI0EHOZS ML LoBdMOL 5dMEBMBOL Bgdbmemaool Asdmyabgdom bdol Rsbsfg-
0900l 56 300006ty Bo0gdol sbseoBol 3GmEgLo. dobo Fobsbos Bl obssMlO@L Lolist-
390¢m 06830MT5300L Imd0gds s LavydMOL baMolbol gormdxmdgligds [1].

LoBMYOOMYOM030 MLOGROMbMdOL ToOMZ0L 396GH® 112-G0 YM3GLOPOMSO SMILMBOM
D0 godbocmEgds. LHGsgo s LHimMo  Hgo300900bm30l,  9MEOEYdIE0s  M3YMeBHMETS
0bogos@mMol doge 29Im393wo 0bgm®mdsgos LEWMWIE s BMLEIE SLabmL LoLEgdsdo.
0ol 353, H®™3 BoHob 0boEosGHMMO Fg0odegds LFMSGR® O PoRgOMOE LordMmMdEIL, oMo
bgds, HMI Mm39MsGHMMo ghmo dmbdgboom 396 0©0gdL BsM0IB O 0bxmMTs30sl, Mg
890dgds 9609369 mz960 0yml LHMMO GJs0MdOLMZOL. 5ToL godm, M3gMoEHMMmgdL bdoMow
LF0MHPYB500 BoMIOL BBl M59gboTgx g Imbidgbs s 0bBMMTs300L 50 bom dMEYdS.
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Do0ob  bgardgmego  dmbdgbolsl  ™m3gMOGMOmO  BgEdgd ©OML  356Myo3L,  FOIIEIOIO
5H3oMm7d0L 5930 gdMBOL EOHML 30, ymggen F5L oo 3608369 mds 5Jab.

Speech-to-Text 5G0b d9@Y39wgdol 5dmI3bmdo 3OHMAMITFMWo »bOMBlgEygmas, GMIgEos
1585 gdol 0dEg3s 59M303DMM LOEs35M53M gbs s J9MI3Ja650d O BgJuEBOE FOTMMILOMNO
oby30LGH030L bydwgsgdom [2]. 0go 91939 (6MBdOWOs MMyYMME 9BY39wgdol SFMmEbmds 96
3M3309G9H Mo 393HY39wgdol s9mEbmds. 3mbB3MgEWE 53¢r0353090L, 0BLEGMMTGHEJOLS ©o
9fgmdomdgdl 99mdeosm Mgoee EMMmTo smom Bs35gd0L GHMbLIMoRE0s GHYJuGOL
$396900Ls s Fslsbg Imgddggdols JoBboo.

112-0b bobGgdsdo o0bgMys dmEwro, GMIGWoE MYoOHWb3gEYmal ymggmwo bDomob
0boeobBl s dobo  GHgJuBMdM030 BMGIOL Tmbosggdms BdBSTo  FMMgLgdsly [3]. boMol
©ILOHMEGOOLsDSZY, M3IMOGMOL, 3OMAMFOL gbsdsdol hsbsmmTo MRBL sbersysmodmEo
DoM0ob B9JuGHo (001930 95RMMOMIAOL 565 100%-0560 LoBHYLEHOL godm, BrmyogMo gdmbggzsdo
3ol 3o0b3 bLFoMYDdS VoGOl bgdgmego dmbidgbs).

'o Google.Cloud.SpeechV1 @

Version: 2.0.0
‘jf Options

Description

Recommended Google client library to access the Google Cloud Speech API, which
performs speech recognition.

Version: 2.0.0

Author(s): Google LLC

License:

Date published: Thursday, March 19, 2020 (3/19/2020)
Project URL:

Report Abuse:

Tags: Speech, Google, Cloud

Dependencies

.NETFramework, Version=v4.6.1
Google.Api.Gax.Grpc.GrpcCore (> = 3.0.0)
Google.LongRunning (>= 2.0.0)
Grpc.Core (>= 2.27.0)

.NETStandard, Version=v2.0
Google.Api.Gax.Grpc.GrpcCore (> = 3.0.0)
Google.LongRunning (>= 2.0.0)
Grpc.Core (>= 2.27.0)

by@.1. API 30bGOMmemgco
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LoliGgds 8gpagds Lsdo 3mA3mbgbEolysb:
® 3005  (LYM30L0), OMIGELsE oJ3L MIMoErm  3mIbogsgos Google Cloud Speech

L9O30Lmb.

0 dmboggdms  B39By, OGMIgwdoi  3OHMAMETs  5053LYOL  BaMYOOL  BgduBob  Bm®Dsdo
23905gdbogn dmbo399900.

® 0639365305 112-0 Lom3gMsEom 3MHMaMsdsdo. 53 0b@gatoEool Lsdmswmagdoo 112-ob
LoM396M300 3MMMToL 3000mb03o30s g3l BgdMmo s0bodbre LgMz0Lmsb s AoILEEAL
3ol Bo0OL BobofgcgdL.

Lbg@zobo ool .NET Core Web API 53¢0035305, 99ddboewo C# @@s36MHma®sdgdol gbol
399mygbgdoom [4]. Google-ol Speech LgH3oLmsb 3m3Mbo3s300LmzoL 30ygbgdo NuGet 35393
(NuGet 560b 3Eo@BMMTs, (MOl L3NS gdoms3 ©I3JLM3JMHIOL FJYdE0sm LoloMYJOEM
300U 899365, 25H056M9ds s ImbToMgds), Lobgewrom: Google.Cloud.Speech.V1 (boé. 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 > 0)

{
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 sG0ol 3¢05b0, HMIgerog »BOMbagaygmal 3¢00gbEHoLyb Bo®ol gsowols
dogdsl s ol B30EJOOL  FoL03SE  PoModdbol, Mol Fgdgaog gb dsLozo  AdYE9ds
GoogleSpeechWrapper 3ensliol Transcribe 8gomqob.

9390 3MBEGHOMWgOL 53l ghomo HTTP Post 9g0om@o, HMmIgemog 3¢0096@0bash 00gdl
Dol Bsbsfig®l IFormFile 06¢gmag0L0L 258mygbgdom. gb 0bGgMBgoLo g35dwg3l H3masl
obgm 39o0mbo3gdgdby, OHMAMMOES B0l G030, Labgwo s Ubg. IFormFile 0b@gmagobo
ab939  LEGMOEIGdSL  §35dg3L  Hogogzombmm gosowol Fogaomogbo bgwdobshizmdo bsgowol
(Stream) go9myqbgdoom.

MemoryStream 3eosbolb 259mggbgdoom 99omm@o gosomlb 250Msddbol dso@gdol dsbogs, ©s
dogdgen Bobogl 3osb3gdl GoogleSpeechWrapper.Transcribe dgomb.

GoogleSpeechWrapper 3a0obl 5d3b 999090 Loby:

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.Linearl6,
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 UgMgolbol 959myggbgdobmzol  smEoWwgdgEros  Jmmbmgbol  ©OgHNMo?
9dbdoMgdEol golomgdo, Mmdgubsg Google 435(300L byM3z0LOL MYAOLEMOEOOLSL. sTOLOMZ0L,
SpeechClientBuilder &o3ol speechClientBuilder ®dogd®olb JsonCredentials 39wl 35603900
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33500l Md0gdEL, MMIwol dobsds®mdo domomgdwyeros B3gbo golomgdol omaddmMos ©s
53900l Lsbgero speechKey .json.
config 33wo©o 9G0OL RecognitionConfig FHodolb ®dogd@o, GMmdgewog dgoasgl Lowdmol
59m36mdOolL 3065309ME5(305L. 98 G90b393580 335d3L 3MbROYMGSE00L Mmmbo 3gwo:
e Encoding: 50608653L 5900M 53500l 308360900 BMGHIOL G0, 3o53M0Mob.

e LanguageCode: Lowpd®ob gbs. JsHonyeo gbs s00bodbgds ,.ka“ @gdu@oo.

¢ AudioChannelCount: bdmgsbo goowol s®bgdol Mom@qbmds (Bsbsfigmo 890dwrgds oyml
Oeyme3 stereo o139 mono, sdoGmI 599(30¢gdJE0s 03MPOMNM® Jb 3GE0O).

¢ EnableWordTimeOffsets: true/false ggaro. 58 g3gendo true 96093690 ™dolL ©sR0JLOMIOOL
9900bg93530, LgM30Lb0 LE3sLHbe BHIJLEHM gOHMOE FoIMY3390L LoBygoms dsbogl,
9909996 000009l 5©0bodbmwo 9969ds 53 LoEY30L sFYgdOLs s sTMZ3MYOOL
O 100 dogroffsdol LobBMLEGHom.

RecognitionAudio.FromBytes o6ol Google Speech dodwwommgzol dgmmEo, MMIGEos
0503900l 3sbogoLob 0Bl sMOMm  Bsowol Fogmogll. dobo Tg3bgdol 99dgy, 99539
000@0MmmY30L Recognize dgoomElL o@o339dm config s audio ™mdOgd@gdL. o0 dgormeol
3959mdobgdolsls dmmbmgbs ool Google-ol byMzgHHY s LG 3sLbo 30093 bImgsbo
BobsfgM0ob  s9mEbmdoer  Ggdu@Ge dmbszgdgdl, ULbgsolibgs @sds@gdom  dmbs3gdgdmsb
JOMS.

dmbs39005 BBV 5943V Ly®.2-Bg bsh3zgbgdo Loby.

CallRecognitionld Callld
Transcript Number
Confidence Duration
Callld StartTime
EndTime

RecognizedWords

RecognizedWordid
CallRecognitionld
StartTime

EndTime

Value

bmE.2. LobiEgdol Imbsggdomes BsBOL OsRMSTs
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d90omEol  FgbHEgdol  99gRo©  ©IdMNBgdMEo  FgBEymdobgdol  JSON  gm®™ds
3990093650650 490Mm0ym™gds:

{
"Alternatives":[
{
"Transcript":"g9Goo ghmo mOo 2obdgbo Qodserxmds LalFOSBRML 2odmdsbgds dobws",
"Confidence":0.94365471,
"Words": [
{
"StartTime":{"Seconds":0, "Nanos":0},
"EndTime":{ "Seconds":1,"Nanos":800000000},
"Word" : "36)0')0"
3
{
"StartTime" :{"Seconds":1, "Nanos" :800000000},
"EndTime":{"Seconds":2,"Nanos":0},
"Word" : " 960"
¥
{
"StartTime":{"Seconds":2, "Nanos":0},
"EndTime" :{"Seconds":3, "Nanos" :100000000},
"Word" : "m&o"
s
{
"StartTime" :{"Seconds":3, "Nanos" :100000000},
"EndTime" :{"Seconds":3, "Nanos" :700000000},
"Word" : "q0bdgbo"
s
{
"StartTime" :{"Seconds":3, "Nanos" :700000000},
"EndTime":{"Seconds":4,"Nanos":0},
"Word" : " godsGxmds"”
s
{
"StartTime":{"Seconds":4, "Nanos":0},
"EndTime":{"Seconds":5,"Nanos":0},
"Word" : "LsbiGogml”
s
{
"StartTime":{"Seconds":5,"Nanos":0},
"EndTime":{"Seconds":5,"Nanos" : 600000000},
"Word" : " a00mdobgds "
¥
{
"StartTime":{"Seconds":5, "Nanos" : 600000000},
"EndTime":{"Seconds":6, "Nanos" :100000000},
"Word" : "d0bgs"
}
]
}
1
}

Alternatives 390 5ol 9sb030. 00 dgdmbggzsdo, vy 3MHMYMsds Rsmzarol, GmI HIMZsb
95390L G90degds Msdgbodg Logstmomm 9609369wmds ggladsdgdmeql, 53 dsbogdo 33946905
9embg 99EH0 Bsbsfigmo — Logs®mswmm 35600563 9d0.

Transcript 390 9903530 580EbMd0E0 LordMOL goaddne GgduEmdmog 3603369 Mdsl.
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Confidence — ©ogbgomo 36093690 mds 0-sb 1-0b Bsmgwom. ob 330639698, 0¥y Godgbs
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