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MATHEMATICS

ON FUNCTIONAL (CO)HOMOLOGY GROUPS OF COMPLETELY
REGULAR SPACES

FRIDON DUMBADZE

e-mail: fridon.dumbadze@bsu.edu.ge

Batumi Shota Rustaveli State University

ABSTRACT Using the set of functionally open finite covers of completely regular spaces in the paper for
each integer number n > 0 are constructed Cech type functional homology functor H,(—, —; G): Top?,. -
Ab and functional cohomology functor H(—, —; G): Top?,. — Ab from the category of pairs of completely
regular spaces and their completely closed subspaces to the category of abelian groups, defined Bokshtein-
Nowak type functional coefficient of cyclicity 1]2 (X),proved the equalities HE(X,A;6) = H, (BX,BA; G),
HE(X, 4; 6) = H"(BX, BA; 6) and nfy(X) = ng(BX), where H, (BX, BA; G), A" (BX, BA; G)and ng(BX)
are Cech homology group, Cech cohomology group and Bokshtein-Nowak coefficient of cyclisity of Stone-
Cech compactifications of pair (X, 4) € ob(Top?,) and completely regular space X, respectively.

KEYWORDS: Cech homology group, Cech cohomology group, Stone-Cech compactification, Coefficient
of cyclicity.

0 Preliminaries

Assume that space means completely regular space, and map means continuous map throughout the
paper.

A closed subset A of completely regular space X is called completely closed set if every map f: 4 —
[0,1] has an extension f: X — I over X. ([Ae][En,][Sm;])

By TopZ, denote the category of pairs of completely regular spaces and completely closed subspaces,
and their maps. The category Top?, is full subcategory of category Top? of pairs of topological spaces
and their maps.

Let Ab be the category of abelian groups and homomorphisms.

Let (K, L) be a simplicial pair. By C, (L) (C™(L)), C,(K) (C™(K)) and C,(K,L) (C™(K, L)) denote n-
dimensional chains (cochains) groups of K, L and (K, L) with coefficients in the group Z of integer

numbers. These groups induce the chain (cochain) complexes
C(K) = {Ca(K), 0} (C™(K) = {C™(K), ™)),

C(L) = {Cn(L), 0} (C™(L) = {C™(L),6™}),

C(K, L) = {Cn(K, L), 0} (C*(K, L) = {C"(K,L),5"}).
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Thus, the homology (cohomology) groups H,, (K)(H"(K)), H,(L)(H™(L)), and H, (K, L)(H"(K, L)) of
simplicial complexes K, L and (K, L) with coefficients in the group Z may be defined. The boundary
(coboundary) homomorphisms 0,,: H, (K, L) = H,_(L) (6™: H™(L) - H"*1(K, L)), and homomorphims
fiHy (K, L) - Hy(M,N) (f*:H*(M,N) - H"(K, L)) induced by simplicial map f: (K,L) = (M, N), are
defined in the usual way [E-S].

By H,(—,—;G):Top* - Ab (H"(—,—; G): Top* — Ab) denote the Cech homology (cohomology)
functors with coefficient in abelian group G, whose definitions are based on the set of open covers of
pairs of spaces [E-S].

According to ([Bo], [No]) we say that a coefficient of cyclicity ns(X) of space X # @ is equal to n if
for each m >n, A™(X; G) = 0 and A™(X; G) # 0. For empty set we assume that 75 (@) = —1. Besides,
N6 (X) = o0 if X # @ and for each m there exists an integer n > m such that H*(X; G) # 0.

Let (X, A) be a pair consisting of a completely regular space X and its completely closed subset A. By
covp(X,A) denote the set of functionally open finite covers of the pair (X, 4). Let @ = {a,},¢(y; ya) €

covp(X,A),and s c V. By car,(s) denote the carrier of s. By definition, car,(s) = Q a,,. Consider the
veES

nerve X, of @ and its subcomplex A4, consisting of all finite subsets s c V, such that car,(s)NA # @
(see [E-St]).

If a, B € covp(X,A) and B is a refinement of a then we write § = «a.

By SX we denote the Stone-Cech compactification of completely regular space X. The closure of
completely closed subset A of X in the Stone-Cech compactification SX is the Stone-Cech
compactification SA of A (See [Al], [Sm 4]).

Let a = {ay}yey, and B = {By}vev p be the finite covers of a space X. We say that f is shrinking of
if V, =Vp =V and B, © a, for each v € V. Note that each functionally open finite cover @ = {a;}yey
has the shrinkings 8 = {8, }yey and y = {y;,},ey consisting of functionally closed and functionally open
subsets satisfying the condition 8, € y, € ¥, € a;, [En4].

Finally, let us note that without any further reference in the case of necessity we will use definitions

and results from the books General Topology [En ;] and Algebraic Topology [E-S].

1 Introduction

The problems of compactification theory of topological spaces also lead to the necessity of the creation
and development of such new (co)homological theories, whose methods effectively can be used in the
study of specific problems of algebraic topology. The investigation presented in this paper is centered
around the following general

Problem: Find necessary and sufficient conditions under which the spaces of the given class has the
compactifications with the given properties.

This problem for various compactifications and properties was studied by several authors (cf. [A-N],
[B11,[B 2], [B-T], [Ba], [Bo], [E-S], [En,], [En ], [I], [K], [M-S], [Mi], [N], [P], [Sk], [Sm 4], [Sm ,], [Z],
[V]). The present paper is devoted to the study of this problem for property:

n-dimensional Cech homology (cohomology) group [E-St] and coefficient of cyclicity ([Bo],[N] ) of
Stone-Cech compactification of completely regular space is a given group and integer, respectively.

A special aspect of this topic was considered in [E-St], where was proved that if (X, A) is the Tychonoff

compactification of closed pair (X, A) of normal spaces, then
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(X, 4;,6) = H,(%,4; 6)
and

HMX,A;6) = H(X,4; 6),
where H,{ (X,4;G) and ﬁ}‘(X,A; G), H,(X, 4; G) and A" (X, 4; G) respectively are n-dimensional Cech
homology groups and n-dimensional Cech cohomology groups of pairs (X, A) and (X, ), based on finite
open covers.

Also note that, the results obtained in papers [B;], [B-T] and [Mi] include the characterizations of
other homology and cohomology groups of extensions of spaces from some classes of spaces.

In this paper for each integer number n > 0 we define the Cech type functional homology and
cohomology functors

HE(—,—; G):Top?,. — Ab
and

H}(—,—;G):Top?,. — Ab
with coefficients in abelian group G from the category Top?. to the category Ab. The definitions of these
functors are based on the set of functionally open finite covers of pairs (X, A) € ob(Top?,.).

The main results of the paper are the following theorems.

Theorem 4.1. For each pair (X, A) € ob(Top?,), one has

Hi (X, 4;G) = Hy (BX, pA; G)
and

HX(X,A;G) = HM(BX,BA; G) .
In the paper also is defined the functional coefficient of cyclicity nf (X) and functional large and small
cohomological dimensions of completely regular space X and proved the following theorems.

Theorem 4.4. For each completely regular space X holds the equality

16 (X) = 1 (BX).

Thus, the functional (co)homology groups intrinsically, in terms of functionaly open sets of
completely regular spaces describe the Cech (co)homology groups coefficients of cyclicity and
cohomological dimensions of Stone-Cech compactifications of completely regular spaces. In particular,
a pair (X,A) € ob(Top?.) has the Stone-Cech compactification with Cech (co)homology group
isomorphic to the abelian group M if and only if (X, A) has functional (co)homology group isomorphic
to abelian group M. Besides, completely regular space X has the Stone-Cech compactification with
coefficient of cyclicity equal to the integer n = —1 and cohomological dimension if and only if X has
functional coefficient of cyclicity equal to the integer n > —1.

Also note that completely regular space X has Stone-Cech compactification with large and small
cohomological dimensions m = 0 if and only if it has functional large and small cohomological
dimensions m = 0.

In view of this results the relations HE (X, 4; G) = M, H}(X, 4;G) = M, nE(X) =n, dr(X; G) = nand
Dr(X; G) = m are the internal necessary and sufficient conditions on (X, 4) and X so that (X, A) and X
has the Stone-Cech compactification with H,(8X,B4; G) = M, H*(BX,BA; G) = M, ng(X) = n, and
d(X;G) =nand D(BX;G) = m.
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2 The Cech type functional homology and cohomology functors

In this section of the paper using the methods developed in [E-St], [N] and [Enl] we will give the
construction of Cech Type functional homology and cohomology functors on the category Top?. and
deduce some of their consequences.

Let (Xq,A,) be the simplicial pair of nerves X, and 4, induced by functionally open cover a €
covp (X, A).

The chain and cochain groups C,,(X,, A,; G) and C™(X,, Ay; G) with coefficients in abelian group G
of simplicial pair (X,, 4,) are defined in the usual way [E-St].

Now we assign to the simplicial pair (X, 4,) homology and cohomology groups H,(X,, Aq; G) and
H™(X,, Ay; G) with coefficients in group G (see[E-St], ch. V1, 3.9).

Let C,(X,) be the free abelian group generated by all ordered n-simplices of X, and C,,(4,) be the
free abelian subgroup generated by all ordered n-simplices of 4,. By C,(X,, A,) denote the quotient
group C,(X,)/C,(Ay). For each generator (vg,, v, ..., V) of €, (Xy) is defined its boundary

Vo, V1, oy V) = 2 (1) (00, Uiy vons Ty wver V) -

Hence, there exists boundary homomorphism

aTL: CTL(X(X) - Cn—l(Xa)
with properties

0n(Cn(Ag)) © Croq(Aa)
and

0n(Cr(Xey Ag)) © Cp1 (X, Ag) -

Thus, we have ordered chain complexes

C(Xo) = {Crh(Xe), 0n}, C(Ag) = {Cn(Ag), 0n}

and
CXaAg) = {Ch(Xq, Ag), On}-
Let
Cn(Xe;G) = Cr(Xe) @ G, Cr(Ag; G) = Cr(Ap) ® G
and

Cn(Xa, Ag; G) = Cr(Xe, Ag) ® G,
where symbol @ denotes the tensor product of groups. Consequently, we have obtained the chain

complexes
CXe;G) ={Cr(Xe;G), 0, ® 14}, C(Ag; G) = {Cr(Ag; G), 0, Q 15}

CXgAg; G) = {Cr(Xg, Ag; G), 0 & 16}

For simplicity the homomorphisms d, @ 1, again denote by d,,.

As in ([E-St], ch.5,11) we can define cochain complexes {C"(Xy;G),6"}, {C"(4y;G), 6™} and
{C"(Xq, Ag; G), 6™}

Let Hp(Xq Ag;G) = kerd,/imd,,; and H"™(Xq, Ay G) = kerd™/Imé™ 1. The boundary
homomorphism 0: H, (X4, Ag; G) = Hy_1(A4; G) and coboundary homomorphism 6: H"(4,;G) =
H™1(X,, Ay; G) are defined in the usual way. let f: (X, A) = (Y, B) be a map. For a cover 8 € covg(Y, B)
consider the cover a = f~1(B) € covp(X,A) the simplicial map fp: (Xa, Ag) = (Yp, Bg) induces the
homomorphisms fp.: Hy (Xe, Ag; G) = Hy(Yp, Bp; G) and fg: H"(Yp, Bg; G) > H™(Xq, Ag; G).

Let a' € covp(X, A) be a refinement of a € covy (X, A)

"Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. - 8, 2022
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Any two refinement projection maps induce contiguous simplicial maps from pair (X, 4,) to pair
(X4, Ay). Consequently, any two refinement projection maps pgq and Py, induce the unique
homomorphisms

Paarx = p:m’*: Hy(Xar Aar; G) = Hp(Xe, Ag; G)
and
Paar = Paar Hn(Xaw Aa; G) = Hy(Xan, Ags; G).
For each a € covg(X) the homomorphisms py,. and py, are identity homomorphisms and for each
triplea < a' < a”,
Paa"« = Paa's °Pa'a’ «
and
p;a” = p;’a” ° p:ca’ :
Thus, there exists the inverse system (H,(Xy, Ag;G),Daa’s cOVE(X,A)) and the direct system
(H"(Xg, Ag; G), g1, coVE(X, A)) for pair (X, A) € ob(TopZ.).

We have the following

Proposition 2.1. Let A be a completely closed subset of space X € ob(Top,,). Then the set of covers
{a, N Ala, € a € covg(X)} is cofinal subset of the set covg(4).

Proof: Let a = {avi}”iEVa’ i = 1,2,...,n be a functionally open cover of A. There exists a functionally
closed shrinking 8 = {B;,}v,ev,, i = 1,2,...,n of the cover a (see [Enl], Theorem 7.1.5). For each pair
(A\ay,, By,), vi €V, there exists a continuous map f,:A — [0,1] such that f, (A\a,,)) = {0} and
fv;(By,) = {1}. By condition of proposition each map f,, has continuous extension fvi:X - [0,1]. The
family

{f (/21,1 (@/2,1D), ---,ﬂzl((l/z,l]).iél for 1 ([0,1))}
is a functionally open finite cover of X. Note that A N f,,:l((l/Z,l]) C a,, foreachi=12,..,nand AN
N f(101)) = . Thus,
{ANnf7((1/21D,A0 £ ((1/2,1]), .., A0 f2((1/2,1D)
is a functionally open finite cover of A and it is a refinement of a.O
The limit groups
Hy (X, 4;G) = im(H, (X, Ag; G), Paa's » cOVE (X, A))
and
A} (X, 4;G) = im(H"(Xq, Ag; G) , Dt » cOVE(X, A))
are called n-dimensional functional homology and cohomology groups of pair (X, A) € ob(Top?.) with
coefficients in abelian group G, respectively.
Let
(f: (X,4) > (Y, B)) € Mory,,2 ((X,4),(Y,B))
and
B = Budoeqyupy € COVE(Y,B).
The family a = {a, },¢(y, v4) Where @, = f ~1(By) for each v € V, = Vj, is functionally open cover of
(X, A). Note that X, is a subcomplex of Y and 4, is a subcomplex of Bg. Hence, there exists the inclusion

simplicial map fp: (X4, Aq) = (Y3, Bp). Let B’ € covp(Y,B) and f < f’. Then any refinement projection
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ppp, of B’ into f induces a refinement projection pyq, of @’ into . From equality fg © Paar = Pppi © f3:
it follows that
Paw °fg = fg°Ppp
and
fg* ° Paarx = Pppr+ ° f[;,

Consequently, the map f~: covp(Y, B) = covg(X,A) and the homomorphisms

fpr: Hn(Xa, Aa; G) = Hy(Yg, Bg; G)
and

fp:H"(Yp, Bg; G) = H" (Xg, A G)
form morphisms

(fper 71 (Hn (X A G), P« » OVR (X)) = (Hp(Yp, Bg; G), Dppre coVp(Y))

and
(g, f~1): (H™ (Y3, Bg; G), pppr covp(Y)) = (H™(Xa, Ags G), Piarns COVE(X)).
Let
fo =lim(fg., f~1) : Hy (X, A; G) » H,(Y, B; G)
and

fr=lm(fg, f~):HF (Y, B; 6) - HF (X, 4; 6).
The homomorphisms f, and f* are called the homomorphisms induced by the map f: (X,4) = (¥, B).
Now we define Cech type functional homology and functional cohomology founctors
Hf (= —;G):Top%. — Ab
and
A (—,—; G): Top?,. — Ab.
By definition,

~

Hyy (== (X, A) = H; (X, 4; G), (X, A) € ob(Top,),
Hy (f) = f.. f € Moty (X, 4), (Y, B)),
HE (== ) (X, A)) = HF (X, 4;G), (X, A) € ob(TopZ,),
HAY ) =f"f¢€ Morpq,z ((X,4), (Y, B)).
This implies that for each continuous maps
f € Morpopn, ((X,4), (Y, BY), g € MoTpgpa (Y, B), (2,€))
and identity map
Lix,a) € Morpgpz (X, A), (X, A))

hold the following equalities
Hi (g f) = Hi(9) e H (),

HR(g° f) = HE(f)  HE (9),
H5(1()(,/1)) = 1H,§(X,A;G)'
HE (A x.4)) = 1ancxac)-
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Thus we have the following

Theorem 2.2. There exist functional homology fiunctor and functional cohomology finctor
HE(—,—; G):Top?. — Ab

and
H} (=, —;6):Top?, - Ab,

respectively.

3 The Cech type functional @ and & functors
In this chapter it will be shown that in chapter 2 constructed functors are d and § functors. According
to [E — St] now consider the maps
@:covp(X,A) - covp(4, D)
and
Wi covp(X,A) - covp (X, D).
For each cover a € covg(X, A) indexed by (V,, V#'), assume that (¢,), = @, N 4,v € VA and (¥,), =
ay, v € (Vg, @). Thus, hold the equalitions 4, = A, and X, = X, . Hence there exist maps of inverse
(Hn(Ag; G), Pgar c0VE(A,B)) = (Hp(Ag; G), Paq' coVr(X, A))
and
(Hp(Xa; G), Do coVp(X,0)) » (Hp(Xa; G), Daa covp(X, A))
sistems. Consider their limits
Qoo HE (4;G) = HE (4; G) x4
And
Voo: HE (X; G) - HE (X; G)(x.a)-
the maps ¢ and 1 also induce maps of direct systems
{H"(Aa; G), p;ar,covF(X,A)} - {H"(A; G), PpgrcovE(4, 0)}
{H"(Xy; 6), DLy, covp(X, A)} > {HM(X; G), p.4rcove (X, 0)}
and their limits
0= HE (A, G) (x,0) > HF (A, G),
[ ﬁ;"l(X: G)(X,A) - ﬁ?(X, G)
Asin [E — St] we can show that @, Y™, Y™ are isomorphisms.
There exist homomorphisms
0n: HE(X,A;G) -» HE_1(4;6)
and
5, : HY(4;G) » HY1(X, 4; G)
Indeed let a,a’ € covp(X,A) and a < a'. Each refinement projection p,,, of @' to @ induces the
following commutative diagrams

Jar

0 ClAgi6) S CXei 6)™3 (X, A G) = 0

0 5 C(Agi6) S C(Xa; 6)| 5 C(Xy, Ag; G) = 0

and
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0> C"(Xy Ag; )25 CM (X G) S C™(Ay; G) = 0

Jar

05 C*"Xyp A 6) 5 C" (X ) S C™( Ay G) L= 0
where short exact rows are induced by the inclusion maps i: A = X, j: X — (X, A) and by the simplicial
inclusions A, = Xy, Xp & (X0, An)s Agr = X and X, = (X0, Agr)-
The commutativity relations hold in the following rectangles

3a/
Hy(Xg,Agr; G) — Hp_1(Ag; G)
Paar« Paar+

Oq
Hn(Xa' ; G) —_— Hn—l(Aa' )
and

8q
H" ' (Ag; G) — H"(Xg, Ag; G)
Paar Paar
Sar
Hn_l(Aal;G —)Hn(XanAal; )

Hence, the family {0,} induces a morphism of inverse systems and a limit homomorphism

On,x,): HE (X, A; G) > HY_; (4; G) (x,4- Let
On = @' 0 O (x.ay: HE(X,A;G) > HE_1(4; G).

Analogously, we can define the homomorphism 5&;}): HE'(4; G)(x.) = HE (X, A; G). Let assume

that
8" =60 Ay ° (@) HE (4 6) » HF(X, A; G).

The following it follows from above given discussion.
Theorem 3.1. For every map f: (X,A) — (Y, B), integern and abelian group G the following rectangles

~ an ~
A (X, 4;G) —— HE_1(4;6)
fe (fia)«
- On -
HE(Y,BJG) —— HE_,(B; G)
and
—~ an —~
A Y(B;G) —— H}Y,B; G)
(fia) fr
~ on ~
Hi ' (A4) —— HE (X, 4 )

are commutative.
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For each functionally open cover a@ € covg(X, A) and the inclusion maps i:4 = X and j: X = (X, A)

there exist the long exact sequences

iy Js d,
> Hy(Ay; G) — Hy (X, G) — Hy (X, Ay G) — Hy_1(Ag; G) — -+
and

5 J it
v = H (A5 6) = H™M(X gy A G) — H™(X3 G) — H™(Ag; G) — -
The limits of thise sequences

*

— be I 0.
= HY (4; G)(X,A) — Hy (X; G)(X,A) — Hi (X, 4;6) — Hj_1(4; G)(X,A) =

and

o HEY(A4;6) (x ) 5 H}MX, 4 6) 5 HE(X; 6) x.a) 5 HFA; O xny =
are of order 2 [E — St] and exact, respectively. Therefore, we have the following
Theorem 3.2. For any pair (X, A) € ob(Top?,) the homology sequence
o HE(A;G) - HE(X;6) » HE (X, 4;G) » HE_,(4;6) - -
is of order 2 and the cohomology sequence
.o HYY(A;6) - HXX,4;6) » HXX; G) » HF}(4;G) — -
Is exact.

Let a be the cover of X consisting of the single point . The inverse system of nerves of functionally
open covers of X has a single term X, = N(a) consisting of a single vertex. Consequently, H% (X; G) =
H,(N(a); G) and H}(X;G) = H*(N(a);G). Hence, HY(X;G) ~ G and HE(X;G) =0 for n # 0.
Analogously, A2(X; G) ~ G and H?(X; G)=0 for n # 0.

Thus we have the following

Theorem 3.5. For the distinguished singleton space X = {*}

— 0,0 n+#0

mao={; 37,
and

~ 0, n+0

muo={; "7,

4 On Cech (co)homology groups and coefficients of cyclicity of Stone-Cech compactifications of
completely regular spaces

Now we are mainly interested in the following question: How the Cech (co)homology groups and
coefficients of cyclicity of Stone-Cech compactifications of completely regular spaces can be
characterized intrinsically, in terms of functionally open subsets of completely regular spaces. The main
result about the connection between Cech (co)homology groups of Stone-Cech compactifications of
completely regular spaces and Cech functional (co)homology groups of completely regular spaces is the
following

Theorem 4.1. Let (X, A) € ob(Top?,) and (BX, BA) be the pair of Stone-Cech compactifications of X
and A, respectively. Then

HF (X, A; G) = H,(BX, BA; G)
and
HX(X,A;G) = H™(BX, BA; G).
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Proof. Let a = {avi} be a functionally open finite cover of X. As in the proof of Proposition 2.1.

ViEVy

we can show that there exists the functionally open finite cover of Stone-Cech compactification SX

B= Ui G i G A, F (0D ey, 1= 12,1,
such that
UG INNXca,, i=12.,n
and
n ~
(0 HHoDPnx =0

Since X is the dense subspace of fX, it follows that i61 f;,_il([O,l)) = (@. However, BAX =
{ f,,:l ((%, 1]) nx }v o is a functionally open finite cover of X and it is a refinement of a. Hence, for
each a € covp(X) there exists a cover B € covg(BX) suchthat BAX = a.

It is clear that cov(BX) = cove(BX) the set {8 A X|B € cov(BX)} is cofinal subset of set covy(X). We
have

Hy(BX, BA; G) = lim(H,((BX) g, (BA) g; G), ppp:, cov(BX, BA))
and
Hi(X,4;G) = liln{Hn(XB/\XJABAX; G): Pprx,pinx, COVE (BX, ﬂA)}

It is clear that the nerves (8X)g and Xgnx and (SA)z and Ag,y are isomorphic. These simplicial

isomorphisms yield the isomorphisms
Hn((BX) g, (BA)g; G) = Hyp(Xpax, Apax; G)

for each B € covp(BX,BA). Applying the last isomorphisms we infer that HL(X,4;G) =

Hn(BX, BA; G).
We analogously verify ﬁ?(X,A; G) = ﬁ”(BX, BA; G).0

Corollary 4.2. The Stone — Cech compactification (BX,BA) of pair (X,A) € ob(Top?,.) has Cech
(co)homology group isomorphic to abelian group M if and only if (X,A) has Cech functional
(co)homology group isomorphic to M.

Now give the following
Definition 4.3. Let G be an abelian group. A functional coefficient of cyclisity nf.(X) ofX € ob(Top,,)
with coefficients group G is equal ton, if H(X; G) = 0 for eachm > n and H}(X; G) # 0. For empty
set @ we putnk (0) = —1 andnE(X) = o0 ifX + @ and for everym there isann > m with H}(X; G) #
0.

Thus, the functional coefficient of cyclicity of X with coefficients group G induces a correspondence
which assigns to each completely regular space X an integer n > —1, such that n = n&(X).

The following therem is a direct consequence of Theorem 3.1.
Theorem 4.4. For each completely regular space X holds equality

nEQX) = ng (BX).

Proof. Assume that 7;(8X) = n. Then for every m > n and H™(fX; G) = 0 and H*(5X; G) # 0. From
the relation H*(BX; G) = HF(X; G) it follows that H™(X; G) = 0 for every m >n and H}(X; G) # 0.
Thus, n£(X) = n. Consequently, n&(X) = ng (BX).
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COMPUTER SCIENCE

STUDY OF THE MECHANISM OF RELEARNING IN ARTIFICIAL
NEURAL NETWORKS

ANRI PAGHAVA GREGORY KAKHIANI
e-mail: gregory.kakhiani@bsu.edu.ge e-mail: gregory.kakhiani@bsu.edu.ge
Batumi Shota Rustaveli State University Batumi Shota Rustaveli State University

ANNOTATION: The undergraduate thesis discusses one of the approaches of minimizing the risks of
overlearning and overfitting in the process of classical neural network training in machine learning and
avoiding a number of problems caused by it. Experimental research and software implementation of this
approach has been developed and presented in the environment of Python 3.10.2 programming language
and graphical utilizations implemented on it, the results of conducted numerical experiments and their
actual analysis are presented.

KEYWORDS: neural network, experimental research, programming
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COMPUTER SCIENCE

USING SMART TECHNOLOGIES TO IMPLEMENT INNOVATIVE
EDUCATIONAL AND SCIENTIFIC PROJECTS

MIKHEIL DONADZE
e-mail- mikheil donadze@bsu.edu.ge

Batumi Shota Rustaveli State University

Today, education has moved from the traditional classical environment to the virtual space. The modern
Internet with unlimited resources offers great opportunities for building educational courses and implementing
learning technology, which means creating highly effective systems that will meet the most stringent
requirements in terms of teaching and learning.

Modern requirements imply the formation of a new paradigm and the development of the concept of
creation, implementation and use of SMART technology for the implementation of innovative educational and
scientific projects. The approaches and means proposed in the paper provide both a stepwise and a full possibility
of introducing SMART technologies.

The importance of modern SMART technologies of education lies in focusing on the student's potential in
the academic and scientific process, in realizing creative and scientific interests, in increasing the role and
responsibility of independent work, and in perfecting academic activities. Such approaches create a real basis
for students and scientific staff to purposefully form an integrated system of professional thinking as a basis for
future professional activities. It is SMART education that creates the creative potential of the future specialist,
which is so necessary in modern conditions.
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ABSTRACT: The purpose of the article is to demonstrate, based on practical examples, the important role
of mathematical modelling in social sciences such as economics, sociology and political sciences. A similar
principle of mathematical modelling is used to solve problems, with different stages and methods of solving
them. It should also be noted here that in the process of solving the tasks, the variety and importance of
the existence of software services (MS Excel and http://www.simplexme.com/en/) for solving models with
different complexity. This work takes into account the research of the authors: Obgadze, Marchi, Olinick,
Saaty, Snell and Kemeny, which reveals the importance of mathematical modelling in social sciences.

KEYWORDS: mathematical modelling, social sciences, linear programming.

Introduction The relationship between mathematical modelling and social sciences has become more
important and visible in recent years. This is because mathematical models describe real-world
situations in a mathematical form that are difficult, or even impossible, to represent by other methods.

Mathematics is one of the basic sciences integrated with other sciences. It should be noted that most
modern sciences actively use mathematical methods in their research and owe their development to
mathematics. Their existence is unthinkable without mathematics. Therefore, it is natural that public
sciences also belong to the number of sciences where mathematical methods are used to solve the
problem. As for mathematical modelling, there are different definitions, the essence of which is the same
"mathematical modelling is the description of a problem in the real world from a mathematical point of
view." Usually through mathematical ratios and then using those ratios as a means of solving the original
problem” ([4] Saaty, 2015, p. 19). Any mathematical means can be used to create a model - algebraic,
differential and integral accounting, set theory, higher algebra elements, and others. It can be said that
mathematics fully serves the preparation and investigation of the relevant model of the object or
processes.

Social sciences are a group of fields that study the multifaceted aspects of human social relations. It is
a broad field of study that includes many areas, such as anthropology, archaeology, economics, sociology,
ethnography, political science, and more. As social sciences are related to human behavior, quantitative
and mathematical representation of parameters is not always possible. Therefore, economic sciences can

be distinguished from social sciences.
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Economics, in turn, includes macroeconomics, which focuses on specific economic conditions, and
the study of microeconomics, which in turn focuses on the behavior of individuals. A mathematical
model is widely used in economics to represent the relationships between various quantities, such as
price, production levels, demand, and investment. For example, the supply-demand model shows how
the economic process responds to changes in the market and supply of goods. The supply-demand model
asserts that as the need for a product increases, so does its value. As production increases, the price
decreases. In addition, with the help of a mathematical model, we can reveal the extent of mutual
influence of various parameters (e.g., how a price change in one market affects others), analyze the
equilibrium state of the economy, that is, the state in which demand is equal to supply.

In addition, mathematical models are used in economic forecasting tasks. For example, similar models
are used to predict trends in economic cycles or economic parameters such as GDP (gross domestic
product), inflation rate, unemployment rate, and interest rates based on historical data. In addition, some
mathematical models can be used to predict consumer behavior.

Sociology is the science of studying social systems and human behavior in society. Sociological
research involves extensive use of statistical analysis. A regression model is usually used to study the
relationships between different social parameters to make appropriate conclusions about how and why
a social phenomenon occurs. Mathematical models in sociology include game theory models used to
study social phenomena. These examples include coordination games used to study two people's
behaviour that form the basis of social agreements. It is also used to study racial segregationl in a
population with the help of Schelling's model, which examines individual choices and behaviors that
lead to collective segregation. It states that people are segregated based on their preferences and
incentives, and equilibrium is reached at complete segregation. Schelling's model is an excellent example
of a simplification of models of real situations since it does not take into account any of the active forces
that primarily cause residential segregation. Finally, it is worth noting that network analysis in
mathematics is also used to analyze social networks and how people connect and behave in different
social situations. An excellent example is social influence models, which examine how people react in
social situations.

Political science deals with the system of government, political behaviour and activities. Like
economics and sociology, this field also contains quantitative values and the demand for strategic
decision-making, which is why, without mathematical modelling, it is impossible to imagine political
sciences.

Nowadays, it is clear to us that information is one of the essential resources; moreover, "he who owns
information owns the world" (Internet-resource, 6:d). Consequently, strategies for effectively using
existing information become important for unique bodies and, at the same time, for society. For example,
one of the disciplines of mathematical modelling, game theory, allows optimal control and making
correct decisions in various conflict and non-conflict situations.

On the basis of the above, research can be conducted on several tasks related to daily activities that
reveal the importance of mathematical modelling in social sciences.

Main part: As I mentioned above, we will consider several tasks to illustrate the importance of
mathematical modelling in various fields of social sciences.
Task 1. It is necessary to find the minimum subsistence index of the population of the city of Batumi

for the year 2022 if the list of the most affordable products, their nutritional value and their average price
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across the city is known. In addition, the daily norm of mineral substances, proteins, fats and
carbohydrates needed for an adult is known:

a) Carbohydrates - 500 g;

b) Proteins - 90 g;

c) Fats - 100 g.

Task 2. Three crops are grown on an area of 22 ha: cabbage, cucumber and tomato. Growing

cabbage allows you to make a profit (1 ha) of 80 thousand monetary units, cucumbers - 50 thousand
monetary units, and tomatoes - 65 thousand monetary units. Labour and material, and cash costs are

shown in the table. Determine the combination of these crops for maximum profit.

. Labor costs per 1 ha of harvest Capacity of
Indicator
Cabbage | Cucumber Tomato resources
A 1 2 3 4
Labour costs, person - hour 80 100 120 2520
Material and monetary Cf)StS, 60 40 50 1200
thousand monetary units

I will separately discuss the construction of the corresponding mathematical model of the mentioned
tasks and their realization in the software product.
1.1 Solving the essential minimal problem
To solve the given practical tasks, it is necessary to investigate and plan actions. This is a multi-step
process, which can be conventionally divided into five steps:
1. Formulating the task - means analyzing the given situation, determining the factors and setting the
goal.

a) Analysis of the situation - to find the monthly living wage rate, we need to calculate the
daily pay. We know that the daily norm of mineral substances necessary for the functioning
of the body of an adult is equal to the following:

(1) proteins = 90g;
(2) fats =100g;
(3) Carbohydrates = 500

b) Determination of factors - we need to present a list of the ten most demanded products and
their average price per unit/kilogram:
(1) bread (white) - 1.15¢;

(2) egg (medium size) — 0.55¢;
(3) pasta— 3,225 GEL;

(4) rice — 4,075 GEL;

(5) potatoes — 2,525 GEL;

(6) cucumber — 1,475 GEL;

(7) tomatoes — 3.7 GEL;

(8) beef-26.9 GEL;

(9) chicken meat — 8,775 GEL;
(10)Apple (red) - 3,225 GEL
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C) Setting the goal - understanding the number of mineral substances in the products and the

amount satisfying the minimum daily norm.

i f; Carbohyd
Product name proteins as arbohydrates Avarage price, GEL
B: B2 Bs
bread (white) A1t ain=7,6 an=3,3 a13=50,6 Ci=1,15
egg (medium size)A2k! axn=12,6 a2=9,9 a3=0,8 C2=0,55
pasta Asl*3) az=13 an=1,5 an=74,7 C3=3,225
rice A4 asn=7,1 an=0,7 a43=80 Cs=4,075
potatoes Asls] Asi=2 as2=0,1 as3=17,5 Cs= 2,525
cucumber Asl*s! A61=0,6 a62=0,2 as3=2,2 Ce= 1,475
tomatoes A7/ A71=0,9 an=0,2 a73=3,9 Cr=3,7
beef Asl*sl as1 =28,1 a=3,8 as3=5,7 Cs=26,9
chicken meat Asl¥! 291=16,8 a92=0,4 ai=2,2 Co= 8,775
Apple (red) A0l a101=0,3 a102=0,2 a103=13,8 Cio= 3,225
Daily norm b1< 90 b2< 100 bs < 500

2. Compiling a mathematical model - means representing the task with mathematical symbols and
ratios from beginning to end:

a) Let's record the data with mathematical symbols:
(1) Ai- each producti=1,n
(2) Bj- mineral substances=1, n
(3) Ci- Avarage price of each product i=1,10
(4) aij-Aicontained in one unit of type, Bj amount of mineral substances;

(5) bj- Daily norm of mineral subsistences j=1,3

(6) xi- to achieve minimum daily norm amount of product i=1,10
(7) F — Amount of daily minimum, in GEL
b) Let's make appropriate actions for mathematical calculations:
Let us assume that the daily subsistence price is equal to F = Z%O C;x; (min), which in expanded
form will be written as
F = Cixq + Cyxy + C3x3 + Cyxy + Cs5x5 + Coxg + C7x5 + Cgxg + Coxg + C1px19(Min)
(1) To present the conditional variables in the form of a table, where the introduced mathematical
symbols will be used (Table 1)
(2) Since the average price of each product in the table is known, we can substitute Ci - F in the
expression. Accordingly, the objective function is obtained at the minimum (min): F =
1,15x; + 0,55x, + 3,225x5 + 4,075x, + 2,525x¢ + 1,475x4 + 3,7x; + 26,9xg +
8,775x9 + 3,255x4,
(3) In addition, it is necessary to consider meeting the demand for mineral substances. The
mentioned image represents the constraints-equalities of the mathematical model:
7,6x1 + 12,6x, + 13x3 + 7.1x4 + 2x5 + 0,6x¢ + 0,9x, + 28,1xg + 16,8x9 + 0,3x15 = 90
3,3x1 +9,9x, + 1,5x3 + 0,7x4 + 0,1x5 + 0,2x4 + 0,2x; + 3,8xg + 0,4x9 + 0,2 > 100
50,6x; + 0,8x, + 74,7x3 + 80x, + 17,5x5 + 2,2x4 + 3,9x5 + 5,7xg + 2,2x9 + 13,8x,¢ = 500
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3. Solving the mathematical model - to solve the obtained mathematical model, it is necessary to select
a solution method and use a software package that will be able to find the answer to the acquired images.
It should be noted that since all ratios in the mathematical model are linear, we call the model itself
linear.

To solve the mathematical model, we use the auxiliary computer program MS Excel, which allows us
to calculate the optimal value of the problem.

a) Based on table 1, make a data table in MS Excel computer program;

b) Consider 1 as the initial quantity of each product and calculate the value;

c) With the help of the program Solver, let's mark the value intended for optimization, the type of
function and introduce constraints for each parameter. After filling the required fields,
calculate the primary value.

d) According to the initial optimization, the minimum standard of living is equal to 15 GEL per
month, although the ration contains only two products - 10 pieces of white bread and 7 pieces

of eggs.

Solver Parameters

Set Objective: $L$27 +
To: ) Max ® Mmin O value Of: o

By Changing Variable Cells:

$B523:5K 523 Iy

Subject to the Constraints:

$B$23 >= 0 ~ Add
$C523 == 0

0§23 ==0

$E$23 »=0 Change
$F523 =0

$G§23 >=0 Delete
§H$23 »= 0

$1$23 =»=0

$J$23 == 10 Reset All
$K$23 == 0

5L§24 >= 90 h Load/Save

In order to include additional products in the calculations and the ration contains more than 2 food
products, we introduce additional restrictions, according to which the number of bread does not exceed
3, and the number of eggs does not exceed 10.

e) Additional restrictions allowed us to include two food products - pasta and rice in the diet. We

found that the minimum standard of living is 26 GEL per day, that is 780 GEL per month.
4. Confidence in the correctness of the solution - since the obtained solution only considers meeting the
norm of mineral substances for a specific list of products, the result can be regarded as correct since each
requirement has been completed. However, considering the natural environmental conditions, a person
does not eat only four food products daily; it can be assumed that the optimization and transformation

of the obtained solution are still possible.

5. Presentation of the result - drawing up a mathematical model and finding a solution to the same model
showed that in 2022 the monthly living wage of a person living in the city of Batumi would equal 780

GEL. However, the obtained value can be changed according to the person's dietary wishes and habits.
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1.2 Solving the problem of finding a combination of crops

1.

oV W

10.

11.

Suppose that
1) xi - cabbage area, ha;
2) x2 - cucumber area, ha;
3) x3 - tomato area, ha
Therefore, all that is needed is x1+x2+x3(ha)

As for labor costs, it is equal
80x; + 100x; + 120x3(human, hour)
Material and monetary costs amount to
60x; + 40x, + 50x3(thousand monetary units)
Production is limited by the area of resources, namely:
1) land area - 22 ha;
2) labor force - 2520 people per hour;
3) material costs - 1200 (one thousand monetary units)
Since profit must be maximized, the objective function will be
1) F =80x; +50x, + 65X30x
Limiting equations:

X1 +x, +x3 <22
1) 80x; + 100x, + 120x3 < 2520

60x; + 40x, + 50x; < 1200

X1,%2,%X3 =0
It is necessary to divide the system to the canonical form, as a result of these transformations,
to replace the inequalities with equalities, so we get

X1+ X, +x3+ x4, =22
1) {80x; + 100x, + 120x3 + x5 = 2520

60x; + 40x, + 50x3 + x4 = 1200
2) Insystem (2), we have additional variables that denote the number of insufficient

resources that equal the initial values.

The mentioned mathematical model can be solved by the simplex method. Today, thousands of
calculators on the Internet contain simplex method solutions. To solve a mathematical model
in such a calculator, it is necessary to indicate which value to find, minimum or maximum,
how many variables and constraints the model consists of, and finally, enter the importance of
our condition in the appropriate place.
Use the following online calculator http://www.simplexme.com/en/
1) Let's choose the quantities of variables and conditions, in our case it is 6 and 3
2) After moving to the next step, the calculator will show us a form where we should enter

the corresponding values of our mathematical model.
3) Moving to the next step, the calculator returns the primary result, according to which , the
objective function Fmax = 1600, X = (20,0,0,2,920,0).


http://www.simplexme.com/en/
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Number of variables: FIL e[+
Number of secondary conditions: []

Let's present the result of the task: under the given conditions, the maximum profit can be
1600 thousand monetary units. For this, the cultivated area of cabbage must be 20 ha. For the
obtained criterion optimally, the cultivation of cabbage and cucumber was unprofitable and not
included in the optimal solution. Out of the three resources available on the farm, two (land
and labor) were insufficient because they were not fully utilized (2 ha of land and labor
resources are underutilized at 920 workers per hour). However, financial resources are fully

used.

The original linear system of equations

Simplex-Algorithmus

Basic Solution

60 40 50 0 0 1 1200

Conclusion. Based on all of the above, we can conclude that the presented article pays a lot of attention
to the spectrum of the use of mathematical modeling, on the example of relevant tasks.

As can be seen from the article's structure, any question containing some numerical data can be
transformed into a mathematical problem that mathematical calculations can solve. In addition, a new

definition of social sciences was outlined in the work, "social sciences can be defined as a group of fields
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that study human society and social interactions. Indeed, it is a broad field of study and includes many
fields of study” (Internet Resource, 6:b).

In addition, the most significant contribution of technological means to solving mathematical models
was highlighted. Today, computer programs, or software packages, allow us to solve tasks of any
complexity. Moreover, each software package will enable us to choose the method we need for a specific
job. The fact once again confirms the importance of technological means in daily activities.

Finally, as highlighted in the paper, mathematical modelling is significant in all spheres of established
social work. Using it, it is possible to answer elementary household questions and manage and analyze

complex processes.
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0007 IMToM53500L boGrx qgdL. F330060 LYBLMMGOO LT GJOS0 FLodEGDdIEP0S 53MBEMME M JEng-
JHHMYbgEZ00L, Fyaol 56 Lofzo30L IMbBsrgds s msbobmm batxgdol m3EH0d0BsE0s. Imbs3g-
9900 53GMISGHYIMSO JOHMIJOS 5 0d0Y3d 80)39MIMYdg F9gaL: OHMEILLE LsFoMHMS Fo6rdygdol
393L9ds 96 309395300 BMgddol Joemgds, Bsbszgds 96 T939009ds.

McKinsey Global Institute-ols 33¢9350, 89 ds3 995855 603mgdoL 063HIMBYEHOL do3wgbs bo-
999690 m s Lodmm IMY[39eMmdsBY, 9A0Bs, MM dOBEILOL IBEMdYEgdL IoT-b Qsdmygby-
00 160 3005MH© MEsMbHY 9@l sbMmy3s 9gdwmm. »sbwmgls fargddo ,60300900l 0b@g-
®ByGOL* 3m@GHgbgoswo 3d9693emdsdo Fbmrm IM0To@gdl, MoEysb Imbowwmobgwos bsddgby-
0 06MLEBHMOOL AEMBSMH 0BGV 3MmMTST0 250oLZs.

# 5: 306OESoB30d - MJoeHMBOL s®Jdol 3omdxmdgligds

3MJ0@9dGHM0obLs s 3dgbgdemdol sboew 39dbmemangdl dmmob gobls3Mmemadoo d60dzbgenm-
395605 306G MEmHO HJoemdols (VR) 4s8mygmas. ol 3060w 456093080, Gm@Ematmegools, Ggbwg-
Mobs s 360° 30gMb 250mygbgdom, Jabol "MgoemEm" LsdgsMmMUL. s©0bodbrwo @gdbmemyools dg-
L53 PO MBIO0 MBHMBZgEXYMBL Bs305(305L MJoEOLE™ME F0BRM™ME oMgdmdo, bowsg SBY3g 9-
300050 MM00YMHNJdg9ds Md0JJBHJOME Mgowrm® Mmdo.
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VR 300093 193600 39 300@0056mdals @ 3ermdorrg®mdsl 960Fgol 30MEHwsww® MmdogddL, bs-
53 bLobs3dE30w9do 30BOWWO 0BBMMT305 "FMEbEEYDS" s 3373006905 BoB0IMMO 0bRMMTs-
300b Loboom. 30HEEMMO MYOEMdS 5300 FgB0s, Bz TBMEWME sdogMgdl dgddbogro
96535¢356BMmF0gd0560 Mg gdol 5©ddsl. g 3Gmgd@Eol 99bgx gm0l Asbls3Mm®gdMWwo godm-
(300900 FoMdmBgbols glodegdemdss, HMIGEr0E WBRMM 39¢) 3OMBILOMBIEMO gowsfy3gdo-

@9090L, 9du3gMEHM bl s FoEgOL 3OM9dBL. 99 BH9dbmemyoom Tglsdwrgdgaros:
¢ LogmEbolvybstosbo sbagro oBs0bol FHglGoMgods;

*  M35YMMO 50g36ML 3HMYMGLL;

e dmobobml 389690 mdols Lshgol 9@Ee3bg sOBYdMEO 3OMdGTgdol 0IbGHOTR0E0MYd;

o oMMy qbL Loggug 8EAMTsMgMdITo Mo JMBLEMY309d0L Tgbfagerol 3GMod@03we

0bLEGHOYII6EL.
# 6: GMdMBHODGE0S 5 B3YFIVFMOZ0EIMDS

0099bH900539500 030LS, G 339690 MBS0 5939655 50580560l IOMIoL Jogdlodowr®o hoba3zergds
&93b030m, bgawroo IHMIs 5063 FoODMOL 5 BMY0YMHMO BEIMYHI ™M (30300l 3OIMEIIGHOITM-
0oL 9MHMIEIOMO 35M056F0s. LEAPMbIMME, Loddgbgdem dMmgEsbo doe0sh FmdoMMO s LHGS-
935 (339¢9050 250gIMH, LG XIO OMIMEJOOL 5EYOO 56 SGOL Mo olobo d9dsmdgb Al-
b 3039000 5¢AMOHOMIOL FgLsd5d0LSE. Foa®ed M95IMIBMdOM 339698 Mds 99dm®oL F330560
29050939G0wgdgo0l, IoT LolEgdgdol, 39Mdm© OHMBIBOL gsdmygbgds. 53 Ggdbmemaosls asi0-
@9d0m 390 3930060 593U LeddgbgdEMm MBdOYIEGOMB s 3MTgME0Y JoBbIdMLB, 30MY Tbm-
@M Md09dBHIO0L L3ogMHM FMAEAMYMSGB00.

©OMBJOO LOLEMYGOMS, MMAMEO(3:

* MLogMmMbMAdOL 3MbEOMEo: LsdMgHzgerm MdOGIEOL ImboGHMMobao 3509Mgd0m ©s Ladodo
5Q0g0ol 0IBEGH0B0E0MYOS. 56 GO s FOMM 306050 IMIBEObMm L5dTgbgd M dmgbols dg-
9fjagds, 563 306991 oYM3b9dE0g 293B0365 50U bsFoMHM 3HMBEGIOL A5IBS FMGEo;

* 3500 15O gd0m bEYds Md0YJBHJOL FToM9ds, I300JdS BHEMIBL3MOEHOL MomEgbmds;

* BodMbIMM, Fgb9dMdST0 JIMEMBS Y39esb Logm3zgEmsms, 530G™I 5 G030l batxgdols
d9L5930690w5 FglsdgdIE0s 30IM BOMZIW M35 LoLEJIJOOL 56 Fgm3zswwymEg OMBYIdOL
2458myaqbgds.

MM GHO0DIOMOo B3gEo0FMH300Mmds 5BJsMmgdl bodw)dsmbs s 3MMEIIEO0YEMdL bsddyby-
0 396Dy, 306500056 sLgom "3MLG0vddo" 5@sd0sbol dogms Bg3GMX IO 0BMEIdS, beagrm Fmds-
M35 293009000 MLSGFOHDbMS.

# 7: 3D 9m@geo®mgds (3GobEghgdo)

9L 39d6mMmy05 0O bsbos galsbmE@gds Lsddgbgderm 0bEMLEG®OsL, Jogsd dbmemm dmwm
§e0gdol 996853¢0Mmd5d0 8m03M30 Fob FoMMM 33 MMDS.

15399690 06EEMLEBHGOOLMZ0L ¥gEHMbOL derm3gdol 3D 89330l dsDIMO, LogzsMorIme, 2024
feroliomgol 58 dowombo mEs®om 450BMmEgods.

395L sLBH0BoMgdly d9bgdEMdI0 Sbgmo FHo3ob B9F35Dg A9BOHOEO Fmmbmgbs: Jomswro
36MHM©JGH0MEMds s bgaalibgs LoMmeols obsobol gJdbols bods@@ogy. bLsddgbgdenm dmg-
©56%g slMMEgdMeEo LsddghdEM derm3qdol (390gd0, B0Egd0) 56 bbgs 3033MmbBYbEJdOL do-
0905 5830MHIOL 96S TBMEME FoMTMGdIOL POMGOMEIGd, 965TJE WMYOLEOZ0LS S 3gMLMbIEIOL
b qoL. 53 3Hgdbmemaool fiysewrmdom 3D dmEgeo®gdsdo dqladmgdguo aobs 9ugdgb@gdol
399965 bbgosbbgs Aobogroligsb - dg@mbol, ygm3meodgmols, (39995G0L, Msds8oMol s Moboliysb.

3996mma06H0 30MEJLMdYOO:
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* bLoBJs®y;

* LOBMLEY (B0bOToeMO F93EMIYOO);

* 0053500 539M™36905 ©oBs0bTo;

* 35050 EMbol Jqlitrmegds;

* HOBLIMOEHOMJOOLS o 39MLMBIEOL TEYOOMO BaMXJOOL IDMAZY;

* 39M990bOS(330M0 390EYBFYMDs.

2396L83MMYdME0 IMF535¢0 FOMYBMBOMGdIME0s 3mb3MgE Mo 3D 3MobEom. 339 sGOLYdM-

0L bgdolsfhzmdo, 3aMowOo s BoLTEHIVMMHO 350sHY39EH0gd9d0 LbZoElbZs MdOYIEOL dgEm-
6ol 3D dmgaro®mgdobsmgzol (BAM bog®arsbmgdol d9@mbol 3mbl@®mmdsowmao gargdgb@gdol

3D 393030 (3063H®0).
# 8: oo 3mbs39dgdo (Big Data)

Ubgs 9mfobsgg G9dbmemyogdmsb gMma, gU 3ssfy39¢0wgds 990dwgds 0gml Laddgbgderm
360 m39Lgdol 360dzbgErmM3zs60 M3EH0T0DIEGHMMO. LEAMYIEHVIHOMIOIMEO O 23965¢0BIOME0s MBs-
05D56Mm0 dmbs3gdms 5536090900 5 3953560 Lbgowolibgs 0683mMTsE0s, M3 0degzs 350339
65039390 o BogBHYOL, MMIgdo gALLMGdS MY 35¢gdIOL, M5 F9oTE0MIOL boMxgdl, fo-
Bobfo 2oBLOBEZMIZL MOLZIOL s A9M3Z39o Lsdwmdsmol 9x3gdEIMHMBdL. oo dmbszgdgdo
90393L Bb3oslbgs 53593l s 0bFMETo300L 905 TbMEIME 5©530569gdOLYB, 5039 Lbgowe-
b3 Lgblm®mgdoL, LobEgdgdols s 3MMYMmsTIOOLYD - s Al (bgwmzbm®mo 0b@gwgd®o), ML (ds-
Bdobm™o Lfogergds) s IoT (bogmgdol 0b@Hambg@o) gMma, gl dmbsgdgdo 0d3Eg3s OO 3MMmg-
J3900L FomM30L LyHoMmbBMwo 0blEMMINEES©. Fgladergdgeros d8mmogsHgdMeEr 1sddgbgderm
5Q0bHY 530bEOL 96 3005 IMHO 306HMdJIOL (s BBZS 30MMBYBOL) 60dv)dgdol swy9bs, Idgby-
0MdOL FYgo0oL Lo 39male MMOL F5FMBIMZEGEI© s 3MMIJEHOL QoToMMEo Fwdomdols
36b6mB0Mmgd0L Jobbom. slig3g, ImbsEgdms Bs30MgdoL sbseoBo 0dwrgzs 360369 m356 3Grmybm-
D ©ob33690L 296339w90 Lsddsmgdol J0BIBIGHMboMdOL Tglobgd, s830MGOL batrxqgdl Ls-
fgobo Lgbsmol Mm3EH0d0BsE300m 96 (33000 gdIdOL Tg@sboom.

#9: 308OHMEOo MMHYMEMgdo

B0DBOIMOHO Md0JJEHJOOL 30MEHWSEMHO BMLEO SLEgdO - TgbMdYDO, Joeodgdo. g BHgdbmenm-
305 356 5bemsgls BIM-U;, 9sL 5g3l 3963390 9e09d96¢3)900, 33650 3500 6ol do356M0 4oblb3e39-
05 005005, HMI 3053 MMOHYMgdol J0Dsb0s 55060l MBMMOIMHNJIgEIds J5MGIMLS S MBdO-
99390056. BoH03v9MH0 MB0gJEHOL 30OEGHYISWIM0 MJ3E035(305 335(30L 0bRMOTs305L Fgddbogro
93™boLEGHJIgOoL, 0683GILEMMIEHWIMHOL 53559060 FYMTMIMBOLS s F500 Jo3wgbol glabgd,
OmO3 8dbToMmgdgdbYg 51939 29698 DBY.

3038309 9MHMo 3MmEYo 59005690l 0bgMMIs30sL 9B 4Mgdmdo, GMIgwos 439w slogzol
bgdobsfizomdos. BIM dm@gao Bmysmo@ bEo@o3«gdos, bmwem ©obsdom@mo oxmmwo mmgvwy)-
WO OMMS Fobdogermdsdo 0(33¢gds. M55 Fgladergdgeros bbgsslbgs Lgbsols s Bs-
g®ombol 999mf{jdgds - 3969061030 35EVEGHOMBIIOL gog3eghs, Lb3oolbas Logsbygdm Lo@sEogdo -
bsbds®mo 96 gargdgb@BHol sdrs LodsEools dsdmygbgdom. BIM- dmawol Lsgmdzgu®y, 30-
ROME MmOl 9gude0s 05306 053B9 "290mEoEML" gl 0bBMEMTs30s. b9 M, 30BOVICO MEY-
g0 3OMABMBoMGds0 BEJ30900LmM30L Y39wsBg BmbsbgMbgdgwos. 8 GHgdbmwmyooo dg-
LodEgdg0s 3mEHI6E0MMHO 3OMdEGIGOOL BMULEO goagds 0dobs, HMI MdOYJEHTs 4ow9demls dmbs-
MmO s@30OHM3sL, Fdg6gdegdL Lodwysegdsl 5993l 053000 s030EMb Bgdgdo botrxgdo
Q5 30m39L9d0L M3E0TODBIF0S WS (33¢0Eqd900 FMIbEObMD sEMmYME 9@e3gdby.
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# 10: B9dbmermyos ,.dem3hgobo”

Blockchain ¢)gdbmarmaos 0s30030039s@ gabsbwyMgdms 3MH03EM35Eol GMablod309dL,
0550 oLO MLsBOMLMIOOL S 35T FZF0MZ5¢MBOL Q5MBE0S 9B9JE™MG© galobMGds olgom IMs-
35933056 3Mm3gLL, OMYMOOEs 3d9690Mdss. gb BHYdbmerogos LsobEHgMglms 0dom, MM 6
Lo FoMHMGOL 915353900l sMLGdIMBL, HMYMOE UGB E™E IMbs3g8ms 05HgdT0: CbZMMTs300L
239335 bgds Ladmermm d,mdbdsMgdegdl ImMob (0965EHMEdOL LOLEHIJOIO 1935 360D LgMgg-
0900 5 063gMbyEH0m 5M056 ©5353006M9d0) (396GHGWMMO 3MT30ME ML 4o69ag.

Blockchain 50l 30536090 063006035305, GMBgeroi 0bsbgds LEBMYsMIdoL FMIBEBIJ30E
3mbs39005 35530 (d¢r™30), HMIIWLOEG 53MBEHMMEIGOL MobsdMsBMYJOOL 3mIZ0wE Mo bo-
UEH99900 96 29sdMdME0s gbsdsdolo 3mB30vEH Mo Jugerol dogh.

Jugdo mommgmeEro mfymdowmds 903s3L Bb3oalbgs Labol 0bxgm®mAsi30sl, MMym®mOEss bs-
05630 306sbLYMO M3gMHo300L TSILEHWMIOIO LEdMMO, bgEdg3BMEgds, LogmmMmYdoL dm-
§0mds 96 99m9bE0x035305. Blockchain-ol 3mbsggdgdol Mlsgmmbmadsls 53mbE®MMEgdL Jugeols
0000090 93600, GMIgeog 3sbvbolidygdgwos dsmo 30gMmo bywdmfig®om o339 ©os
MBOHMB390ygmxl 0bxm®To300L LEMg @ MLsgmmbm 4533w sl, 3glsdg dbsMOL, Fogsm0ms, -
630L 23900 5300m. M39M5(30900L IBIBGHMIWODE30s, B 35IBOLTYIOMDS S FoMBEO
9603905 JugEdo 0bEHIMILGdME TbaMggdl, Blockchain-ols 90053500 30MH5EJuMDsS.

099690mdsdo, Blockchain bm&Eogargds 3330060 30b@GGMad@gdol Labom, Gmdgwog dmddgwg-
0L OHMYMO 3 "9T0BOLEAMIGMMO" bgEdn 3B gdol yzgars IbsGoLmZoL: 3330560 30bEHMsdGHOL o-
G3OME0o 3OMAMIMO 9B gdemos Blockchain-ob Jugedo. HmaMmE dmyqbligbgdscm, ddgbg-
0@Md5do G59gbody 38356005, J393MbGHMIGHMOM0 s IMIFMIdgwo dmbsfowgmdl. 3Mmgd@ol
439 8mbsgdo 0bsbgds gm0 396EGHM0BGdNME 50 DBY, HMIEOL EbToMmGdOM bgds Lsddg-
Bgom Mmd0gd@ol dmbo@mMobyo @s Fsmmgs, Fop®sd Blockchain @gdbmarmgools Lodwmsgmgdoom,
36M9gGHob dmbo3g9gdbg m35c0gw9Ho 9g0degds 5©93bMmm MBMM™ 9R39dGHIMs© Mgowwy®. Blockchain
393bmwmos YBOHMB3gYmBL 359330035l 39960 MdOL 3OMEgLT0, MoE vdxMmdILYOL
369d3Bg 8985000l 3OHM39LL. MBROM F9B03, U bgel MFymdl 496G 3v9dsmdsls s OHMMEO
3905093930 gd0L d0©gdsl, Holzol d0bodmdsdg 9830MYOL S O30L MO306 530EGdS.

Blockchain 3eno@gm®ds 53560390l 360Hm39U90L, MrmO03s:

* 39005b9;

* 3961085006 OLEOMEGDY;

* 996mdgd0L / md0gdEHgdol 99dmfagds;

* 36939L9d0L goIFI0MZ5W MBS S MLOBOPMHMYDS;

* ©53900L 3503(939(H-

000056mdsdo Blockchain 5930690l 3Gm3EqLol gGmeadgb@ogool mbgl, bawl ¢Hymdl 3Gmg-
JHOL M0mMMY0 JBHO30L M35¢Y2IM0l Y3695l s MYLMELGOOL Bs3gmglm® Fodmygmasls.

Lobsd3z0wgdo, gl 5oL Fgdbmermyos, GMBYELsE T9mdwos 3mb3MHgbEos domfoml mggzs-
by 0Odywm3s6 HJbmempsby ©sBIdbgdIE SaaS 5wsfy3dOwdIdL.

313365, 59356105, 3 L3I M 06 MLEHM05d0 FolTB OO Ro308MM369d5 s BIM ¢gdbm-
MR0900L IBIMAZ 3OIMAMILOMGIL - g 56 5HOL 5OJoEgdBHMMGIOL sboMYds, g GOl Tmmbmzbs
05BMBY, Loz 3M0MMOEIGHO bds 9B9IIGIOMDS, 1sddom EOHML s baMxgdol G903oMgds.
500@™d, 399690 ™ds bgds ,F330560 565 FbMEME 3MI30v)EHIMOL OBs0bT0, 5M509 MdOGIEOL
394960 MFmsem 3Ormi3gldo, HMdMEYd0L, 3D dgF30UL, LgbLmMgdOL, 333060 Aolaergdols s Ggd-
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Bmema0900L 250Mmygbgdom. IdMEMU, oo F9dbmemaogdo bs83z0ws® s0Lsbgds Lsddg-
B9g0m d0BBgLOL FMYJOBY, BoY6 0lobo FoBbI OLLbIZL 3BIMgdEOL Y39 9EI30L M3EH0T0Ds-
309L 5 989JHIOMBIL, 0670660710 33w39B0WB WYdTIEO, LEBdMEMM FoFYZIHOLIBIWY.

COMPUTER SCIENCE

INFORMATION TECHNOLOGIES IN MODERN CONSTRUCTION

MIKHEIL DONADZE IBRAHIM DIDMANIDZE
e-mail: mikheil.donadze@bsuledu.ge e-mail: ibraim.dmanidze@bsu.edu.ge
Batumi Shota Rustaveli State University Batumi Shota Rustaveli State University

ABSTRACT: the paper discusses the issues of using information systems in modern construction, describes
a number of computer programs and new technologies that changed the construction industry and
presented new approaches to humanity. The advantage of IT technologies is analyzed and justified, the
most progressive and demanding information technology and innovative materials in construction are
discussed. They integrate into the construction industry every year and deal with the most daring ideas of
the future.

It is clear that large-scale digitization in the construction industry is not a whim of architects, it is a
demand of the industrial market, where efficiency, working time and cost reduction are prioritized.
Therefore, construction is becoming "smarter" not only in computer design, but also in the direct process
of creating a building object, using robots, 3D printing, sensors, smart materials and technologies. It can
be safely said that new technologies will definitely affect the construction business, as they aim to optimize
and improve the efficiency of all stages of the construction process, from engineering studies to the final
decision.

KEYWORDS: construction, technologies, information systems
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DEVELOPMENT OF DIFFERENTIATED TEACHING INFORMATION
SYSTEM FOR DISTANCE EDUCATION ON THE EXAMPLE OF
INFORMATION TECHNOLOGY TEACHING

ELZA JINTCHARADZE TSITSINO SARAJISHVILI MANANA JEBASHVILI
elza.jintcharadze@bsu.edu.ge tsitsino.sarajishvili@bsu.edu.ge nuci.jebashvili@gmail.com
Batumi Shota Rustaveli State Batumi Shota Rustaveli State Batumi Shota Rustaveli State

University University University

ABSTRACT: The article discusses the information system of differentiated teaching for remote education. At
present, based on the study and research of remote learning methods approaches, the paper describes the
information system of differentiated teaching in schools. Created appropriate software product. The thesis
describes the stages of the examination process with this software product. The software created within the
paper is based on JavaScript, JQuery, Html, CSS and PHP programming languages. The presented system is
hosted on a web server. The article provides project analysis and architecture. Options for using software code
are also described. The software allows editing to easily adapt to the requirements of a specific education system.

The scientific novelty of the article is the software designed to simplify remote learning, which can be easily
integrated into the learning environment. The system allows for an effective educational process in a remote
environment. The software presented in the thesis, the concept of project architecture, and the approach
discussed in the project in general, can be successfully integrated at any stage of teaching in the study of various
subjects, including the process of teaching information technology.

KEYWORDS: distance education, differentiated teaching information system, online learning, software for
remote education.

Introduction. The development of modern technologies was reflected in many fields of activity,
including the education system. Distance learning is one of the relevant components of education today.
Gradually, are created and improved software facilities, which will simplify the teaching-learning
process for the student and the teacher [1, 3]. It will give the student the opportunity to actively
participate in the distance learning process and reveal her/his abilities.

The pandemic that started in 2019 has put the modern world in front of many different challenges.
The field of education was also found among them. Educational institutions have clearly seen the need
for online learning and distance education. The field of online education was an actual issue even before
the pandemic, but after the recent events, it has moved to one of the first positions. Accordingly, the
software discussed in the paper will support the process of distance education implementation.

The object of the research is the information system of differentiated teaching in general education
schools and the production of the examination process with the mentioned system. The software
discussed in this paper is based on web technologies. The system includes differentiated teaching

approaches and creates equal opportunities for all students to participate in the learning process.
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Architecture of differentiated learning information system for distance education. The online learning
management system will be used for various online tests conducted by schools colleges and other
institutions [2, 3]. The system discussed in the paper is an online program that can be used during
distance learning to conduct various types of online tests and get instant results. The system can be
applied to different subjects and classes. The system consists of different user profiles.

There are three main users in the presented system: administrator, teacher and student. Users can log
in to the system using the password of the registered user. The user has the right to pass the test using a
special test code. Upon selecting a subject, the test starts and the user can mark the desired answers
within a specific time frame. After the time is up, the system goes to the results page and shows the score
to the users.

The project discussed in the paper uses the PHP programming language and is based on the Mysql
database. This project is a digital version similar to the conventional exam process so that the participants

will be able to complete the tasks like the conventional exam process.

Teacher student
Examination
WEB . R e N WEB
Browser | System | Browser
Questions
Database

Figure 1. General architecture of distance education information system

Fig. N1 presents the general architecture of the educational information system. As can be seen from
the diagram, only a web browser is enough for users to use the system. A special database works behind
the system.

A scheme of special privileges and rights has been developed for each user of the system. From the
database, persons registered in the system can retrieve only specific information that is accessible to
them. Unauthorized access to the system is not allowed.

A special username, identification code and password are created for each user of the distance
education system. All this data is stored in the database. All user passwords registered in the system are

protected by a special encryption hash algorithm.

"Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. - 8, 2022



ELZA JINTCHARADZE, TSITSINO SARAJISHVILI, MANANA JEBASHVILI

Username

Subject ID

Username

Password

Administrator

Management

_Eji]_

Result

Managemen

Student ID

All users in the system have the ability to perform various operations. As can be seen from the Figure

2, the rights of the administrator are more extensive than those of the student. The administrator has all

Correct
Answer
Exam A
Answer
. List
Subject Questions
T

—
—C

Figure 2. Relational model of the system
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During the student's participation in the examination process, all information is stored and then

retrieved from the database.

Students can participate in the examination process only in a specific subject, using a specific code.

During the exam process, the exam time limit is displayed on the student's screen.

As for the teacher's user privileges, it is limited to the ability to add specific subjects and questions.

Accordingly, the teacher, with his privilege, is an intermediate link in the system, between the

administrator and the student.

Interface and description of created software product. The final software product is a web page connected

to a database. The following steps are required for project integration:

1.
2.
3.

4.

First, you need to set up a suitable web hosting.

An appropriate educational domain (website address) should be selected.

A database will be created on the selected web hosting. The database sample in the project
installation file should be imported into the database.

The appropriate installation files for the web page should be uploaded to the web hosting.

An information web page is opened on the selected domain, which contains the main navigation

menu, a news bar, and information about current projects.
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Figure 4. Student's participation in the distance education system examination process

Figure N4 shows the student's participation in the examination process. All information is stored and

then retrieved from the database. A student can participate in the examination process only in a specific
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subject, using a specific code. During the exam process, the exam time limit is displayed on the student's
screen.

The main purpose of the online testing system is the following important features of the online testing
system:

1. 'When entering the system, the system must be protected with a password. The system presented
in the paper is protected by a password, which is stored in the database after encryption with
the appropriate hash function.

2. The need to store data of users of the system - both personal data of users and activities carried
out in the system are stored in the database.

3. Answer checking system - the system also stores the results of the conducted tests for all users
with reference to the relevant subject and date.

4. The ability to create and update the user's personal profile - this service is built into the system,
in the future it can be improved and double authentication can be done by phone SMS or email
confirmation codes.

5. The user should have the opportunity to exit the system after the completion of the process - in
the discussed system, the user here has the opportunity to finish working on his platform, save
the saved data and exit the system in order to protect personal information from unauthorized
access.

6. System control administration panel - an interactive control panel has been developed in the
system, which makes it easier for all users of the system to effectively manage the system,
perform relevant tasks and be able to fulfill the goal/task to be performed in the system in a short
period of time.

The design of the project is quite simple, so the user will not find any difficulty while working on it.
In PHP, this system helps the user manage the management and testing operations. To run this project,
it is enough to install a virtual server, for example, XAMPP or to integrate the project into a global server.

The main advantage of the presented system is the interactive design and editable software code. The
system can be edited and customized according to the requirements of the customer and a specific
educational institution.
Conclusion. The software designed to facilitate distance learning and the architecture considered to
improve the distance learning environment enables an effective educational process in a distance
environment.

Based on the results discussed in the paper, the following conclusions can be made:

1. The software of unified examination process management information system has been
developed in order to implement differentiated teaching for distance education for general
educational institutions.

2. The information system allows using tasks of different complexity in the learning process.

3. The developed software allows students to demonstrate their knowledge and skills in
independent work as much as possible.

4. The developed software consists of a database and a control panel. The resources placed in the
database are stored in an orderly manner, according to the difficulty criterion assigned by the
teacher to the exam questionnaire.

5. The developed software allows to save the evaluations of a specific student, which allows the

teacher to objectively evaluate the student.
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6. It is easy to integrate the presented software resource into the learning environment. It is also
not associated with excessive time and financial costs.

The process of implementing the research results given in the paper is simple since the system is built
on the basis of modern web technologies. The software product presented in the paper can be used at
different levels of education.

Since the presented software code and database allow for editing, as a continuation of the future
research of the paper, it is possible to consider the improvement of the presented software product, the

possibility of creating questionnaires of different types and formats in the examination process.
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CONSTRUCTION ENGINEERING

INFLUENCE OF LOADING RATE ON THE STRENGTH OF
MONOLITHIC CONCRETE, TAKING INTO ACCOUNT THE AGE
OF THE STRUCTURE AND DURING HARDENING
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ABSTRACT - Based on experimental and theoretical studies, a calculation model has been developed that allows
predicting the strength of monolithic concrete, taking into account the factors of the current operating
conditions.

An important result of the obtained analytical dependence is the possibility of determining the strength of
concrete at various load rates, structure age and hardening conditions.

This dependence has been brought to such a stage that it is possible to implement specific engineering tasks,
taking into account the increase in the strength of concrete, the loading rate of the structure and the hardening
medium. Based on the obtained dependence, it is possible to solve the inverse problem, to determine the
indicated parameters for a given concrete strength.

KEY WORDS: Strength of concrete, loading rate, increase in strength over time, hardening medium.

Modern construction is characterized by a trend of high-rise buildings with increasing requirements
for the quality of work, while it is necessary to control the quality of the main indicators of monolithic
concrete and quickly obtain reliable information about the main indicators of concrete from several
hours to several days. It takes a long time to determine the main indicators of concrete. Thus, the strength
of concrete is determined at the age of 28 days, shrinkage of concrete is determined within 120 days, and
creep - 180. The determination of frost resistance of concrete, resistance in various environments, as well
as the determination of strength under long-term loads, etc., are very long in time.

In recent years, concreting, especially in relation to high-strength concrete, has undergone significant
changes, which are mainly associated with the use of complex modifiers. They make it possible to prepare
high-strength concrete, replace rigid mixtures with mobile and self-compacting mixtures.

Along with this, the technology of building structures has changed. The predominant construction
of buildings from prefabricated reinforced concrete was replaced by technologies for erecting a building
from monolithic reinforced concrete, where the loading of structures is performed not at a mature age
after 28 days, but at a young age, starting from 3-7 days.

All these factors significantly affect the structural properties of concrete and, accordingly, it is
necessary to study the strength characteristics of concrete at different ages, taking into account the

influence of early loading.
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Issues of strength and deformation of concrete are closely related to structural changes in the process
of its loading. New data on these changes make it possible to approach the assessment of concrete
strength more differentially and to reveal a number of significant features in the process of its
deformation and destruction. The structure of concrete is complex. Methods for its assessment, based on
the data of physical and mechanical studies, have not yet been sufficiently developed. At the same time,
the identification and study of the existing strength reserve in concrete is an urgent issue in the theory
of strength of concrete and reinforced concrete. In this regard, there are and continue to be developed
ways to quickly assess the level of the main indicators of concrete [1-3].

During operation, concrete and reinforced concrete structures often operate under conditions of
coupled deformations. At the same time, the humidity of the environment, the age of the structure, and
the loading rate are different. At the same time, it is known that the strength of concrete is significantly
overestimated by the loading rate, the age of structures and the concrete hardening environment.

To assess the complex effect of the above operating conditions on the physical and mechanical
characteristics of concrete, the influence of the loading rate on the strength of concrete was studied in
this work, taking into account the age of the structure and during hardening.

The strength of concrete R of a given composition depends on its age t, relative air humidity W as the
concrete hardening medium, loading rate VV,MPa/s. Assuming the temperature of the medium and the
dimensions of the samples to be the same in all cases, the dependence of the value of R on the complex
effect of the other factors mentioned was studied [6, 7, 9, 10].

R, = RF(v,tw) (D

Where R, is the strength of concrete at the accepted values V =V, t = 28 days, W = W,

The study uses the well-known position that the function of several arguments is equal to the
product of the functions of each argument [14, 17, 20].

Fw,t,w) = fi(v) - (t) - (W) (2)

The study was carried out by processing our own experimental data and published materials of other
authors for heavy concrete of various compositions with strength R.

The influence of the loading rate on the structural properties of concrete is an experimentally
established fact.

The dependence f; (v) describes the strength of concrete Ry at any loading speed V. For f; (v), the
dependence [11]

Ry = 0,1R, (10 +1lg VK) =R, (1 +0,1lg ;) 3)

n n

This dependence is entirely well approximated by experimental data, but the analysis shows that the
empirical coefficient 0.1 in front of g V /V}, is assumed to be the same for all protrusions and concrete
class. At the same time, a graphical analysis of the dependence Ry, (lgV) shows that it differs significantly
for heavy and light concretes and depends on the strength of the concrete [1, 2, 3, 14, 17, 20].

To determine the dependence f; (v), on the basis of experimental data, working graphs of the R(lgV)
dependence were built, in which the concrete strength varied from 9.5 to 62 MPa, and the loading rate
from 0,00025 MPa/s (IgV = —3,6) up to 1330 MPa/s (IgV = 3,11) i.e. a much larger range existing in

practice. These dependences are linear, but not parallel, and the slope angle « is different. With the
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increase in the class of concrete, it increases. On the working graphs of all compositions, one can
determine its strength R, which corresponds to the standard loading rate V, = 0,25 MPa/s. It is equal
to the ordinate for abscess [gV; = —0,6. From the analysis of these graphs, one can write
R =Ry + (IgV — lgVy)tga (4)
The values of tga should be overestimated from R and by lgV. For three loading speeds, we build
working graphs tga(R) in expressed values lg(V /V,). We get three lines with different slope angles f3,
the value of which should be increased from lg(V /V,). From all three graphs, the value tgf = tga/R
was determined and working graphs of the dependence th(l g/ Vo)), which corresponds to three
values of lg(V /V,), were built from three points. The resulting line is described by the equation [13, 17,
20]

tgh =41 —ar-lgy; (5)
Then
tga = R(Al—al-lgvlo) (6)
Substituting the values of tga into (4) we obtain
R = Ro )

1—(A1 —al-lgVKO)-lgVKO
The change in the strength of concrete over time is of great practical importance. Under favorable
temperature and humidity conditions, there is a systematic increase in the strength of concrete over
time, due to a change in the properties of the structural components of the cement stone.
To increase the strength of concrete in time f,(t) under normal hardening conditions, the most

simple is the classical formula
lgt
Ry = Ryg+———=
= R ®
This formula gives relatively satisfactory values for heavy concretes at relative humidity W, which
is close to 1.

If we designate the coefficient of increase in the strength of concrete over time through f; we get
. = RR—; = % ~ 0,7lgt 9
This dependence does not take into account the type of cement and its activity, the conditions for
preparing concrete, as well as other factors, since it does not include more than one parameter
characterizing the property of concrete [4, 5, 8, 12, 13, 15, 16]. In addition, this expression defines an
unlimited increase in the strength of concrete over time and an infinitely high rate of its increase at t >
0, since
. dB: .. 07In10
Mha T
According to the proposals of the model of the MS-2010 code (the model of the code of the European

o0 (10)

Committee for Concrete ECB), to determine the coefficient of increase in the strength of concrete over

time, a dependence is proposed

28
Br=exp|S|1- + (11D
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Where S is a coefficient depending on the type of cement. S = 0,2 for fast-hardening high-strength
cements RS; S = 0,25 for normal and fast setting cement (NuR); S = 0,33 for slow setting concrete
(SL).In real conditions, the temperature and humidity regime systematically changes, so this dependence
is multifactorial [6, 14, 17, 20].

There are no calculated dependences of the kinetics of the growth of concrete strength on the
humidity of the environment. However, it is known that the lower W, the slower the increase in the
strength of concrete in an air-dry environment. At W < 0,5 the strength of concrete after 28 days almost
does not increase due to a decrease or termination of the cement hydration process, and in some cases it
decreases due to the appearance of internal stresses of settlement [1, 2, 3, 14, 17, 20].

Two one-factor functions f5(t) and f3(w) in formula (2) are interrelated: The kinetics of the
increase in the strength of concrete over time depends on the humidity of the environment W. Based on
the graphical analysis of the array of experimental data, the approximating function of the two-factor
dependence was selected [14].

(g™
1g28
The values of the coefficients are determined as a result of joint processing of the entire array of

¢@(t,w) =Ry = Ryg (12)

experimental data by minimizing x? with respect to the corresponding parameters A, = 0,098; a, =
0,00535;m = 1.
Thus, for the arguments v, t w of the main dependence (1), the following approximating functions
have been obtained:
Ro (lgt)”
k= VNV Tig28
1— (0,098 - 0,005351g 70) gy

(13)

Based on the processing of experimental data, it was also found that the total relative strains when
testing samples with different loading rates under conditions of the same load intensity differ slightly
from each other, and the total relative strains at the same stress decrease with increasing loading rate.
The limiting deformation of concrete hardened in the same temperature and humidity conditions
increases with an increase in the class of concrete. With a decrease in the humidity of the environment
in which the concrete hardens, the value of the limiting deformation decreases.

The resulting analytical dependence makes it possible to determine the strength of concrete under
operating conditions at various loading rates, the age of structures and the hardening conditions.

This dependence has been brought to such a stage that it is possible to implement specific
engineering tasks, taking into account the increase in the strength of concrete, the loading rate of the
structure and the hardening medium. On the basis of the dependence obtained, it is possible to solve the

inverse problem, to determine the indicated parameters for a given concrete strength.
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ABSTRACT: The article tackles a very acute problem of nowadays connected with usage of modern
ingredients in food production. The article discusses results and some statistical data from scientific articles
about directions of production and usage of flavour enhancers, colourings and similar stuff, some negative
and positive aspects of using this category of products, reasonability and opportunities of development of
this sphere in Georgia.

The production volume of national products is gradually increasing in Georgia, assortment and
nomenclature is becoming wider. However, the consumption percentage of food products produced
locally is still substantially below the products imported to Georgia from different countries. Georgian
market is attractive for manufacturers and distributors of food products from different countries. One of
the negative aspects of this situation is that it is impossible to provide the population of the country with
food products having high nutritional value regardless of their social and economic status. On the other
hand, the structure of consumption of food products in Georgia has its own peculiarities and differs from
other markets conditioned by historical traditions of Georgian people. This means that local consumer
market of food products is characterized by sustainable consumption. Acceleration of agribusiness in
Georgia considering demand on internal and external markets will create healthy environment for
increasing competitiveness and assimilating new market segments. This on its own will encourage
assimilation of local production factors and their rational usage. Recently, tourism has been actively
developing in almost all regions of Georgia. This creates bigger demand on nationally produced food
products, because as research shows tourists and visitors show big interest towards national, traditional
products and dishes.

Scientific research indicates that over the years different institutions have developed a variety of
technologies which enable to produce food products with high nutritional value and tasting qualities

using natural, local raw material. However, in today’s world it is more common to use different
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ingredients, including flavour enhancers and food colourings [1]. This direction is appealing to
entrepreneurs as it reduces cost price of a product, since unnatural components are significantly cheaper.
On the other hand, unnatural ingredients produce bigger effect. This is one of the reasons why
manufacturing industry is developing slowly and this sphere is characterized by unattractive business
environment. Low competitiveness of Georgian product compared to imported products is caused by this
reason. Georgian market is saturated by foreign, cheap and low quality, mainly adulterated products
largely consumed by a portion of the population who has low incomes and is economically
disadvantaged. The results are not very good in terms of health and safety [2].

Nowadays, the volume of products containing different additives, colourings is constantly increasing
on the world market. Therefore, the risks related to consumption of similar products are increasing as
well. As scientific research proves, a large portion of a population of the Earth is facing major challenges.
Due to natural disasters, devastating wars, economic crises and other factors a big portion of the
population on the Earth becomes ill with some diseases right after birth. An unhealthy diet plays a big
role in spreading infections and different diseases. A substantial correlation between the structure of the
consumed products and intensity and scale of spreading a disease among population has been proved by
multilateral research. Today, the demand on healthy diet has increased not only among wealthy part of
the population, but also among those who are economically weaker. Therefore, attitude between market
subjects is also changing. The manufacturer should reduce the scale of thriftiness at the expense of
production and quality, while a trading network at the expense of reduction of storage and quality.

Usage of flavour stabilizers and colourings significantly decreases the quality and safety norms of the
product making it sometimes unusable. For example, it is determined that usage of components
consequences of which are not fully researched yet requires very thoughtful attitude. For example,
Cyclamic acid, its natrium, calcium and potassium salts that are used in confectionery industry and sweet
carbonated drinks. Sugar substitute Cyclamate, a synthetic chemical is used as an artificial sweetener.
There are some components identified that are not subject to usage at all since they cause different serious
diseases, for example: Orthophosphoric acid which is used in medicine, in production of carbonated
drinks as well as in salt production. Sodium benzoate- a preservative for food products, used in
production of jams, marmalades, fish cans, caviar, berry juices. There are different acids, which are used
as bactericidal, antifungal substances. Despite some negative factors, direction of using certain additives
is very popular in food manufacturing industry across the world. It can bring some positive results and
help businesses grow. Usage of different food colourings and flavour enhancers has greater importance,
since they transform food products making them more appealing and enhancing tasting qualities. The
usage of similar products has long history. However, despite of their potential to be used in a positive
way, they are often used for product adulteration which is quite frequent case in food products, namely
bread, baked goods, alcoholic and non-alcoholic drinks, dairy products produced in Georgia. It will be a
useful step and measure to take if manufacturers will indicate real information about used flavour
enhancers and food colourings on their produced products. It is also recommended if appropriate
organizations will control usage and dosage of permitted food colourings and flavour enhancers that will
also act as a healthy way to implement anti-monopoly policy for pricing mechanism. Usage of natural
flavour enhancers and food colourings should be particularly increased. The same direction should be

taken in relation to synthetic and nonorganic products [2,3,5].
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The potential of the scientific-research institutions of the country should be actively used in the
sphere of usage of flavour enhancers and food colourings. Among problems and objectives to be tackled
should be mentioned two directions: - Study of flavour enhancers and food colourings currently
recognized in the world and their implementation in different spheres of manufacturing in Georgia. A
large portion of manufacturers use different additives in different methods and ways serving their
business purposes, but manufacturers and suppliers of those additives often adulterate these products
thus further increasing the risk related to their usage. The products containing these kind of flavour
enhancers and food colourings may not cause relapses immediately upon consumption, but they have
gradual negative effect on consumers. Scientifically studied and analysed results will benefit a
manufacturer as well as a consumer. Research institutions themselves possess big potential of developing
technologies for producing and using natural or other types of various flavour enhancers and food
colourings. Different institutions have already developed various technologies that have not lost their
usability; however, they can be further improved. It is even more important to develop technologies for
producing new types of products using local raw material, to define the scope and dosage of their usage.
To monitor implemented technologies of food production and to determine their safety and usefulness.
It is also important to examine the products of these category that are imported into the country. This
attitude will be very effective in reduction of usage and distribution of adulterated products. After market
economy relationships have been developed in Georgia, population became more active in production
of different food products for their personal consumption. The technologies that are used for production
of food products are absolutely different and quite varied. It is quite wide spread to use different chemical
and sometimes medical substances for different purposes. There are lots of cases of food poisoning in the
country (including those leading to fatal results). Therefore, it is important for scientific — research
institutions to become more active and to form family technologies.

The demand on different additives is quite big on the world market. Therefore, natural flavour
enhancers and food colourings can be one of the types of national products. Georgia has quite big range
of resources to do so. This direction can become a highly competitive business sphere, since products
made from natural raw material are safer and more effective [1,4,5].

The market of food ingredients is developing in the world in qualitative as well as quantitative terms.
Gradual increase of level of life and implementation of new products leads to usage of innovative
technologies in food production and in usage of new, modern high-tech ingredients. Nowadays, the
market of food ingredients is one of the most dynamically and fast developing markets in food industry.
According to statistical data, the ingredients are experiencing a boom on the world market. Production
volume per capita significantly surpasses the volume of consumed food products. Production of complex
additives is a specific direction of this industry which includes food colourings, sweeteners, emulsifiers,
preservatives etc. Demand on flavour enhancers and food colourings is steadily increasing in all countries
[4].

Based on different research, here is a conditional list of the reasons why flavour enhancers and food
colourings are used:

e Increasing demand on consumption of ready to eat products, demand on quality;

e Increasing demand on a product assortment and nomenclature;

e Increased consumption of national products due to globalization issues;

e Increasing demand on usage of natural additives and decreasing trend of using artificial

products;
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e Popularization of a well-balanced diet among population, consumption of low-calorie food
products;
e Increasing tendency to use exotic flavours and tastes that have ethnical characteristics.
Nowadays on the world market, it is a priority to use ingredients that enhance a healthy diet when
producing flavour enhancers and food colourings. According to some statistical data, production and
consumption of different types of flavour enhancers and food colourings is increasing by 10-30 % on
average. Georgia possesses rich resources of raw material for producing these types of products and these

resources should be used rationally.

3865565 I) 3ICHNTEIBS

SMMISGNBIS(MSISNL RS 1LORI3S3I30L 353MJI6IdNL
SL3JITAISN 333301 3GHMXL'AISHIdNL O3S0

3'J53 353'J60dI, LUIBOM 353'J60dI, 06IBI BbSAHS(NI3N),
6060 1,INLROI300, LI S&'IRSII

3805020 ©S 33980 3G AIBOU (HF602¢30980L 356933001985,
8500900l J005 Hl0s39¢0l bsbgerdpogem «1b0396bodgd0

LGoG0d gbgds ®Y396gmmMdOlL dg@ s sg&UIoee 3Gmdengdsl, MMAgoa s3s380MHJdvIEOs 33900l
360EvdBHdoL Fomdmgdsdo msbsdgmmgy 0bamgogb@gdol gs0mygbgdaliorsh. dsli8o gebbogrmmos
3MHMI5GH0DGHMMIOOL, LBomgdsgzgdol ©s Ubgs bsdnsmgdgdols FoMdmgdols s gs8myggbgdols dodstorwy-
30900l dglobgd dgabogimeo 33wg30L 89000 ©s BMYogHomo LBEIGOLEHOIMGO Bmbszgdgdo, 53
3533MmM00L 3MHMmEMEgdol 30mygbgdsliorsh s35380MYDMEO BMY0IMHIO EIWIBI0MO S MHMHYMBOMO
31399 Hg00, Bsgds@Mmzgmmdo 53 EIMYOL 35630005MdOL FoBEMBGHOMBS s Fglisdegdemdsbo.

References:

1. H.Ye. Dubova, B.V. Yegorov, A.T. Bezusov, V.I. Voskoboinyk. STUDY OF FACTORS AFFECTING
DEVELOPMENT OF FOOD AROMATIZATION. J: Food Science and Technology Ne5 Odessa National
Academy of Food Technologies. 2017 DOI https://doi.org/10.15673/fst.v11i3.603

2. Bezusov, AT, Dubova HE, Nikitchsna TI. Biotechnological potential of vegetable raw materials and
their effective applying in foods. ] of Food and Packaging Science, Technique and Technologies. 6. p
39-44. 2015

3. Jin-Quan Huang, Xin Fang, Xiu Tian and others. Aromatization of natural products by a specialized
detoxification enzyme. Nature Chemical Biology 16, p 250-256. New York, USA. 2020

4. Aminov M.S., Daidova T.I. etc. Food coloring from fruit and berry raw materials. ].Food technologies
of the 21st century. Pyatigorsk 1997

5. Nechaev A.P., Kochetkova A.A., Zaitsev A.I. Food supplements. M. Kolos 2002



https://doi.org/10.15673/fst.v11i3.603
https://www.nature.com/articles/s41589-019-0446-8#auth-Jin_Quan-Huang
https://www.nature.com/articles/s41589-019-0446-8#auth-Xin-Fang
https://www.nature.com/articles/s41589-019-0446-8#auth-Xiu-Tian
https://www.nature.com/nchembio

70

1SISEDBIRM 3IC60IEIBSTS IEHM36°IR0 S3SRIBNOL SFHSENL S& @IBd0MEIR0 1,S53IBGENIS BIESEOL ,, (13350 —VIII, 2022

AGRARIAN SCIENCES

COMPARATIVE ANALYSIS OF GRANULATED GREEN TEA AND
PHYTOTEA COMPOSITIONS MADE FROM BLUEBERRY
(VACCINIUM MYRTILUS L.) LEAVES

IAMZE CHKHARTISHVILI ZURAB MIKELADZE

e-mail - iamze.chkhartishvili@bsu.edu.ge e-mail - zurabi.mikeladze@bsu.edu.ge
GURAM PAPUNIDZE

e-mail - gurami.papunidze@bsu.edu.ge

SOPHIO PAPUNIDZE NINO SEIDISHVILI

e-mail - sopiko.papunidze@bsu.edu.ge e-mail - nino.seidishvili@bsu.edu.ge

Department of Agrarian and Food Products Technologies
Batumi Shota Rustaveli State University, Batumi, Georgia

ABSTRACT: Tea is one of the most traditional, frequently consumed beverages in the world which has
preventive and health-improving effects thanks to its high composition of phenolic and flavonoid
compounds. This article aims at analyzing the results of chemical research of blueberry granulated green
tea and compositions of phyto tea obtained on its basis. The research was undertaken to study the
composition of the following properties: extractive substances, total phenolic compounds, total flavonoids,
tannin, pectin substances. The chemical research of blueberry granulated green tea and compositions of
phyto tea obtained on its basis revealed that compared to blueberry granulated green tea hygroscopic and
organoleptic properties are improved in compositions of phyto tea, the quantitative composition of
biologically active compounds are increased, namely: soluble extractive substances from 9 % to 20 %,
tannin — from 2 % to 37.4 %, phenolic compounds up to 23 %, flavonoids from 7 % to 21 %, soluble pectin
from 25 % to 42 %.

KEYWORDS: blueberry leaf, herbal supplements, compositions of phyto tea, biologically active
compounds.

Introduction: Blueberry belongs to a family of Vacciniaceae. According to modern systematics, there are
up to 200 varieties of Vaccinium. 4 varieties of Vaccinium can be found in Georgia: Vaccinium Myrtilus
— it is around 50 cm. high shrub that is mainly growing in subalpine and alpine zones, in meadows and
groves of rhododendron caucasicum. Blueberry - Vaccinium Corymbosum, red blueberry - Vaccinium
Vitis-idaeae and caucasicum blueberry - Vaccinium Arctostaphylos. The blooming season is May-June,

it is a honey plant, and the fruit ripens in July-August [1].
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Fig. 1. Blueberry - Vaccinium Myrtilus with flowers  Fig. 2. Blueberry - Vaccinium Myrtilus fruit

The leaves of blueberry contain tanning substances of pyrocatechol type, flavonoids (quercetin,
quercitrin, isoquercetin), saponins, phenolic acids (chlorogenic, quinolinic), glycoside arbutin,
hydroquinone, ascorbic acid, carotenoids, organic acids, essential oil, soluble mineral substances.
Blueberry leaf prepared in July-August contains up to 2 % of glucoside neo myrtillin, myrtillin and
arbutin up to 1 %. In official and traditional medicine blueberry fruit and its soft sprouts are used in
remedies like Arfazetin and Mirfazin as anti-inflammatory and anti-diabetic remedies [3].

Scientists started studying the beneficial qualities of blueberry fruit and leaves in the twenties of the
last century. According to the conducted studies extract of blueberry leaves reduces the level of sugar in
the blood in patients with a mild form of diabetes mellitus. In addition, the mentioned extract
demonstrates no side effects. [7,8].

Clinical trials undertaken by scientists prove that compositions made from concentrates of the leaves
of Vaccinium murtillus L. and medicinal herbs (Sium Latifolium, Agrimonia eupatoria, Filipendula
ulmaria, Fallopia convolvulus, Rumex acetosa, Sanguisorba afficinalis.) are characterized by
geroprotective and neuroprotective activity and they can be used in food as well as in pharmaceutical
compositions as a biologically active supplement. Consumption of similar supplements prevents
undesirable processes of free radical oxidation in the human body, helps stabilize calcium homeostasis
in a cell, and regulates the function of the protective system of a cell through affecting estrogens of
receptors, protects neurons of the brain from degenerative processes and helps rejuvenate human
organism. Consumption of phyto tea polyphenols is effective in the prevention of neurodegenerative
diseases (Alzheimer's, Parkinson’s) [2,5,9,10,11,12,13,14,16].

Catechins of blueberry leaves are characterized by anti-oxidative qualities neutralizing oxidation
processes in the human body caused by free radicals. The majority of microorganisms are sensitive
towards green tea extract. The higher the extractive substances are, the higher the biological value of the
tea and phyto tea is. Phenolic compounds of green tea are mainly represented by Catechins. The Catechin
mainly has anticarcinogen, anti-inflammatory, anti-histaminic, anti-cancer, and radioprotective
functions; it inhibits cholesterol, slows down ageing process, helps better absorb vitamin C, releases
heavy metals from the body, neutralizes toxins in the stomach and intestines, improves metabolism,
regulates the level of sugar in blood [8,9,11,13,14,15,16 ].

Tea production is represented in a variety of assortment on the tea market segment: there are mono-
component and poly-component teas from fruit, berries, and flowers, with herbal additives, that enhance

the biological value of the tea and are characterized by toning, energizing, preventive, physiological,
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anti-oxidative, remedial, antidiabetic qualities. Green or black tea is mainly represented in compositions
of herbal tea, Phyto tea that can be enriched with biologically active natural components of herbal origin:
with vitamins, polyphenols, organic acids, pectin substances, flavonoids, and soluble mineral substances.
Tea juice obtained from tea raw material (100 ml. of cell juice contains 2000 mg of catechin) is the best
raw material used in the production of preventive-remedial beverages. [2,3,4,7,11,17].

The aim of the research — The aim of the research - the research aim at producing a new variety of tea
samples from leaves of blueberry (Vaccinium murtillus L): blueberry granulated green tea and
compositions of phyto tea enriched with natural herbal supplements produced on its basis and studying
its chemical composition.

The research object and research methodologies
The research objects were:

- Blueberry granulated green tea;

- Blueberry granulated green tea with liquid green tea;

- Blueberry granulated green tea with extract of tangerine flower and soluble pectin;

During the experiment, the following research methodologies were used:

- Composition of soluble extractive substances were defined through GOST-28551-90;

- Composition of tannin was determined through potassium permanganate titration with indigo

carmine [18];

- Total composition of phenolic compounds through calculating on Gallic acid was determined on

spectrophotometer on 725nm wavelength using Folin—Chiocalteu reagent [6];

- Total composition of flavonoids through calculating on rutin was determined on spectrophotometer

on 510nm wavelength using aluminium chloride [18];

- Quantitative composition of soluble pectin was determined through the method of calcium pectate.

Herbal supplements used for producing compositions of new varieties of phytotea were obtained
through technologies developed by us:

- Liquid green tea (tea juice) is obtained from raw material of Camellia sinensis L. in the process of
producing granulated green tea with the following technological scheme: steaming of tea leaves in
autoclave (inactivation of ferments)- drying and pressing of leaves with 20 % juice extraction, packaging
of the juice- pasteurization (granulated green tea is obtained from remnants of liquid green tea). Physical-

chemical composition of liquid green tea is given in table 1.

Table 1. Physical-chemical properties of liquid green tea (cell juice)

Dry Viscosity | PH | Caffeine | Phenolic | Catechins | Pectin | Nitrogen
Sample | Substance on Stokes % compounds | mg/% % compounds
refractometer % mg % %
Liquid
green 8,6 3,4 59 0,1 2390 1437 0,5 7,5
tea

As the table demonstrates liquid green tea is rich in phenolic compounds, catechins, pectin, nitrogen

compounds, it also contains caffeine and is rich in a group of Vitamin B.
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By adding liquid pectin, tea quality becomes better. Tea quality is mainly determined by the pectin
composition that defines the hygroscopy of the tea. If tea lacks pectin acid, in this case, hygroscopy of
the tea is significantly increased which leads to a loss of qualitative properties. Pectin acid covers each
particle of the tea with a thin gelatine-type layer that does not easily conduct moisture acting as an
umbrella-like protector.

- Liquid pectin is obtained from tangerine peels and tangerine extract using available technologies.

Tangerine flower extract is produced from fallen flowers during the full blossom season of tangerine
through the technology developed by us following these technological processes: inspection of raw
material- washing- the first extraction with water 1:4, the second extraction with water 1:3- mixing
of the obtained extracts- heating on 100° C- packaging-pasteurization.

The flower extract is characterized by high organoleptic qualities, water soluble essential oils
transferred from flowers to the extract add a nice taste and flavour to the extract. Table 2 demonstrates

the physical-chemical composition of the tangerine flower extract.

Table 2. Physical-chemical qualities of the tangerine flower extract

Sample Dry matter Total | Acidity | Pectin | Essential Vitamins mg %
on pH | sugars % % oil
V) 0,
refractometer Yo mg /% plc e I |8
%
Tangerine
flower 1,8 6,0 1,1 0,06 0,64 50 |21,0 |131,0 10,13 |0,2 | 0,9
extract

- Blueberry granulated green tea is obtained through green tea technology following these
technological processes: steaming of blueberry leaves (inactivation of ferments) — drying leaves-
granulation- drying on 70°C-packaging.

- Blueberry granulated green tea with liquid green tea is produced following these technological

processes: steaming-drying of blueberry leaves —adding liquid green tea and energetic mixture (with

ratio: 1000g : 200ml)-drying-granulation- drying on 70°C-packaging

- Blueberry granulated green with tangerine flower extract and soluble liquid pectin is produced

following these technological processes: steaming of blueberry leaves- drying of steamed blueberry

leaves — adding tangerine flower extract and liquid pectin and energetic mixture (with ratio:
1000g:200m]l :100ml)- drying-granulation -drying on 70°C-packaging. The results of a study of the
composition of chemical components in blueberry granulated green tea and in compositions of

blueberry phyto tea are given in table 3.

As the results in the table demonstrate blueberry granulated green tea is rich in extractive substances,
phenolic, flavonoid compounds, tannin, and soluble pectin. Organoleptic, hygroscopic qualities are
improved in a new assortment of phyto tea compositions that are enriched with natural supplements
produced from the local plants, quantitative composition of biologically active compounds is increased:
soluble extractive substances from 9 % to 20 %, tannin — from 2 % to 37,4 %, phenolic compounds up to
23 %, flavonoids from 7 % to 21 %, soluble pectin from 25 % to 42 %.
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Table 3. Chemical properties of blueberry granulated green tea and compositions of phyto tea

(Through calculation on the dry matter in %)

Blueberry | Blueberry granulated Blueberry granulated green
Name of the e . .
Ne granulated | green tea with liquid tea with tangerine flower
Property % .
green tea green tea extract and soluble pectin
1 | Extractive substances 32,0 38,4 34,8
2 | Tannin 8,3 11,4 8,5
3 | Phenolic compounds 1,3 1,6 1,3
4 | Total flavonoid 1,4 1,7 1,5
compound
5 Soluble pectin 0,12 0,17 0,15

Tasting committee has highly evaluated the tea samples according to organoleptic qualities:

-Blueberry granulated green tea is characterized by pleasant taste and flavour specific to blueberry
leaf tea;

- Blueberry granulated green tea with liquid green tea is characterized by taste and flavour specific
to Vaccinium Myrtilus L leaf tea and Camellia sinensis L

- Blueberry granulated green with tangerine flower extract and liquid pectin is characterized by
pleasant taste and flavour of honey.
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Jpgb36399cm0 379 dI980l  YBEHS-35630005(99606 3H003eraIH0 306028980: B9F39GsHIGs  17°C
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329e7A9980b s00g-9cmmB0o0> }0dol bsdgaboghiem 33¢mg30L 36megbdo.

1333564 LOGY3IBN: I3965GgMEo IMWGHMId0, BMEI-2563005MYDs, M3EH0BseMo J3eodod o
300Hmd900, Bgbmmmy0s, Bsggmo bszzgmo.
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530M3w00d5G MO0 M50MbJdS 5 5MMTYEHINOMEMY0IMO 3616MDO. 080 LS gdSL 0deg3s
9899AI5© godm3094gbmm bgalsy®guo s3MmMm3w0ds@?IMo 3060900 s 303350 J3gbscggdo
Lododo 3gEHgMmOMEMa0Ho dmzeqbqdoliysb [7-8; 11].
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9055 B9bMEM0s - 893b0gMgds 8396500l A9B30mMGBOL BsBYdOL glisbgd. 3gbmemmyons dgliod-
@90@Mmdl 0degzs, 93gbsMol g9b30msMgdOL (39e39vIo Bobo odmzymm s obgzobowmm
39099m 300MBYOMb 3MmOgasiosdo [1-2; 7-8; 11].

939bstgms  539bmemaosl oo 360d369wmds 9boFgds LolmBEwm-LsdgM@mbgm  3wodsGm-
@My0590. 939bsMgms BBMEMAoL M Asbgzobowsgm oFIMIBE0MIdMWSE, U gobwsgm
939bsMgms LYo XMGOL: 39O F3gbsnqdo (bggdo, d+9hdgdo, dosbgdo), Lolmgerm-lsdgwme-
Bgm 939bsMggdo s bgbowmgsbo 3mwEHMMmId0, BgbMmEMyos. 3e0ds@EMmEmyoslmsh 3s38o6do,
53 MBOM IgBo MomEgbmdols 93gbstgby 04bgds Fomdmadmwo ggbmemyos, dom MBIG™
Lo®HImbms Imbs399900 3Mb3IMYEHWME saMMm3Er0doEnH 3oMmdgddo [10].
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939656m0b L3939 GHOEOM 39MH0MEOL 2obdsgwrmdsdo, 360dgbgwmgzsbos 300dsd Mo 3oMmdYdOL
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356doeby.

2. 533063905 “16®s begdmgl gMmLs s 00539 Lo b533900%b].
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6560 SBGOSIS0

AGRARIAN SCIENCES

STUDY OF THE OPTIMAL CLIMATIC CONDITIONS DEVELOPMENT OF
PLANTS CROPS IN THE RESEARCH COLLECTIONS OF THE INSTITUTE OF
PHYTOPATHOLOGY AND BIODIVERSITY OF BATUMI SHOTA RUSTAVELI
STATE UNIVERSITY

NANI APTSIAURI

e-mail - n.aptsiauri@bsu.edu.ge
Batumi Shota Rustaveli State University
Institute of Phytopathology and Biodiversity

The article discusses the results of studying the optimal climatic conditions development of plant crops:
grapes, hazelnuts, tangerines, lemons, subtropical persimmons, kiwi, feijoa, and blueberries grown in the
research collections of the Institute of Phytopathology and Biodiversity of Batumi Shota Rustaveli State
University, in Kobuleti. The optimal conditions for growth and development of these plant crops were analyzed
and established: temperature 17°C, humidity 50-80%, the sum of active temperatures 1550-2500°C, critical
minimum temperature -14°C, maximum 37°C.

Knowledge of the established optimal climatic conditions will help scientists and specialists in the process of
scientific research of dozens of varieties of agricultural, fruit crops, and berry crops cultures.

KEYWORDS: plant crops, growth and development, optimal climatic conditions, phenology, experimental plot.
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BIOLOGY

GENERAL BIOECOLOGICAL PECULIARITIES OF WOODY
SPECIES OF THE GENUS MAHONIA NUTT. INTRODUCED
ON THE BLACK SEA COAST OF ADJARA

METREVELI M. !, PAPUNIDZE V. !, ROMANADZE S. !, KODANOVI L. ?,
TCHAIDZE F.2, J.JAKELI 2, KANDELAKI M. ?

e-mail: metreveli.mariam@bsu.edu.ge

! Batumi Shota Rustaveli State University
2 Batumi Botanical Garden

ABSTRACT: The article discusses the general bioecological peculiarities of the medicinal species of the genus
Mahonia (Mahonia Nutt.), introduced in the coastal zone of Adjara, in particular, in the Batumi Botanical
Garden: Mahonia bealei (Fort.) Carr., Mahonia fortunei (Lindl.) Fedde, Mahonia japonica (Thunb.)DC.),
Mahonia lomariifolia Takeda., Mahonia wagneri Jouin. The specified species go through all phases of growth
and development consistently and in perfection; they rarely suffer from disease pests; They are successfully
propagated by seeds and cuttings.

KEYWORDS: mahonia, medicinal, growth, development, reproduction.
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PLANT INTRODUCTION

THEORY AND PRACTICE OF PLANT INTRODUCTION,
DEVELOPMENT METHODS AND TECHNOLOGY

VANO PAPUNIDZE

e-mail: vano.papunidze@bsu.edu.ge

Batumi Shota Rustaveli State University

As the analysis of the evolutionary development data of the plant world at our disposal shows, the oldest
subtropical plants appeared in the Caucasus 30-40 million years ago. This coincided with the replacement of
tropical climate with the subtropical one. Today, the remains of subtropical plants of the early age - zelkova,
ash, rhododendron, holly, ivy and others are preserved here.

On the Black Sea coast of Georgia, the process of transferring different floristic areas from the area of natural
distribution to the culture of the changed environment (introduction) comes from the distant past, from the
period of arable farming. Then it, as a science, was separated from agriculture as a separate direction. This is
confirmed by such species as noble laurel, olive, Italian pine-"Pinia", European Ulex, sea pancratium and many
others. Later, the cultivation of corn, rice, citrus and other plants began.

Even when the flora of the Black Sea coast of Georgia was almost devoid of foreign vegetation, due to the
great similarity of the soil and climate conditions of our country with the soil and climate conditions of many
subtropical countries of the world, the species richness of the local flora vegetation cover and the excellent
appearance, there was no doubt about the good growth and development of valuable species of subtropical and
some tropical plants from different parts of the world under our conditions and their prospects. Many exotic
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plant species, which are so rich in our area, were introduced in the 1880s and the beginning of the 20th century
or later.

The introduction of plants, as a regular process, is a very complex and multifaceted problem, includes a wide
range of theoretical and practical issues. The results of the scientific research on the introduction of new species
of alien plants to the points of introduction of changed environmental conditions, their description,
morphological and systematic treatment of individual families, genera, species, the study of bio-ecological and
eco-physiological features of the species, and the introduction of prospective introducers into various branches
of the country's agriculture, found significant coverage in periodical publications of the results of scientific
research conducted on the mentioned problems by biologists and botanists of many countries of the world,
including our Republic.

The deep-scientific investigation of the essence and indicators of the plant introduction as a constituent part
of biological and botanical science has great theoretical and practical importance. Essentially, it represents the
methodological basis for the correct solution of all concrete-practical issues of plant introduction. Due to the
fact that, under the influence of individual regions and zones, our republic is characterized by a great diversity
of natural conditions, highly diverse and versatile features of the soil-climatic conditions of the points of
introduction, Thus, the introduction technology developed on the example of the present article represents a
kind of sample, a typical project, for other points included in the type of introduction point. Therefore, the
discussion of the theory and practical issues of the introduction of plants processed on the example of a typical
point of introduction, the development of a scientifically based system of the methodological-technological
process of the development and the appropriate measure presented in the article should be considered not only
as a ready-made recipe, but also as a scientific recommendation, which should be used creatively at each point
of introduction, taking into account the place, time and situation.

Technological processes and practical measures for the consistent performance of plant introduction and
acclimatization processes, introduced in forestry, agriculture, decorative horticulture and green construction,
resort-recreational, phyto-therapy and various purposes, if they are distinguished by high intensity indicators
compared to local plant species, it provides a full basis for the expediency and necessity of introducing such
plants on a large scale.

The research work carried out by us in recent years mainly serves this purpose. In order to clarify the truth,
we will give only one example: Using the new progressive technology to create a highly productive plantation
of precious wood fast-growing introduced woody species (poplars, tulip-tree, oriental aspen and others) in the
slightly swampy area of the Colchis lowland, mm our experiments, calculating the above-mentioned new plant
species for each hectare of forest plantation land, we obtained 3-3.5 times more valuable wood production than
from local plant species.

Another conclusion follows from the above: if we assume a 15-year cutting rotation of the above-mentioned
prospective introduced species (which is quite possible), And if an area of 1000-1500 ha of land is allocated for
this purpose in the slightly swampy area of the Colchis (and for this purpose, it is quite possible to allocate tens
of thousands of hectares of land of the forest fund of the Western Georgia Natural Areas for the purpose of
creating industrial plantations), every year, we will receive the amount of high-quality wood stock that is
allowed by the forest management of Georgia. This will solve serious economic, ecological and social problems
in terms of reducing excessive industrial deforestation in the country’'s mountain forests. In addition, the
problems of forest restoration and improvement of the protection functions of the mountain forests from the
point of view of the public economy, which are so vitally important to the country, will be solved.
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1533564 LOGI3IB0: sBsOEHNEO 050537900, L5358 dOBEYLO, 9TdObYO, Lvss8m 0bELEHGOS,
3BOGHYYEX0 358587000 BB,

3BsMEHME0 053589006 93mbMB0IMMO Foggds. 353MIMOMBOL OLGHMMO530 sHBIMEHWWO 1535dgdOL
9005600 5OYOMOL SMYMMR35MM3560 TgbgvIgd9d0, HMBWGd03 R9B330MMBYOL I2)©d0g 35350l
JoLO OWIBIOMO S ¥Y9MYMGBOMO TbsMYIOOL M30MSEJuMdOL Tgbobgd. 39MAm, SHBIGEMEO
05059900L 5 Bsmsdsdm 30Bbglol Gglobgd AuxgEMds Ym39gm30l 5GHIMIOL odm@EHMdoE®
boLoOML s 590005690 Jolo IMTbMYGOOLS S IMF0bSsIHYAJJOOL FLadsTOL 3MbEHGIOJEOVIE
99b9gd9dL [27, pp. 44-56]. 39603MQ, ,3OM-5DIOGHWO* (WOdYMIM0) doymdol Jodwga-
6900 BM3MBOMEYO056 9999 303MmmMgHYODBY: sBIOEO 50530560l dmbgdomo A39355 s sdoGHM™I
LoBMYPOOMYdS BHMEIOHBEH™MWO Ybs 0YmL sHBsMEH™ME0 IM5T589900L F0ToMm; 5053056l b
3Jmbgl MBwgds, Imbsfogmds 3000mlb sDoMEHI 153539030, bem Lsbgwdfogm 3sergd)-
05 50335L dobo gl MBGdY; 5830560 F50b3 B0TsMIMH3L Sbgm MTsdgdls, Bobgszs 0oL,
03033l vy Mo Lobgedfogm Tom; sBIOEGMEO 15353900 JIboL obLaBMZGME FobsblwmE
£9omHmb LobMmYs™IOMO30 M3l oLGOLIBLYdIWs® s 9.9. ,30BGHO-5BsOEHMWO” (3mb-
LYM35G0ME0) doymdol ImdbMggdo 30 939er0Mmgd9b 9909y 3MULEGESGIODY: SBIOEGMO
05858900 gf0bso0d9gds 50530560l dmEsIMo 3mb3933OL 39GJAMM0sL s s8oGH™A bs
50360doeml; oo dmodal Moglo Bosbo Lbgoolbgzs BmMTom Lsbmysmgdols ©s dolo

(3939990 X 34953500LsMZ0L; LobgedHoxzmad JbgzgMm3EIs© MBS F50WML SBIOEO Msdsdgd0
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LoBMYPSOMIOOL 39MNOEMYMOOL JoHBEYOOLIMZOL; SDBIMEMEI0 M8589d0 DBMEOL J3gysbsdo 3¢M0-
3065¢0bs s B0l ,40090M9d0L“ AolIESOIOL, MG 09930056 MBS 0gbsl s30MgdEo s Lbgs.

Lomdsdm 30BbBglo FoMImoabl J399bol d0BOYLLYJEHMMOL s, DBMAsIE, 93MmbmTozol
13930830396 1b9YadgbAL, ML FoToMmMsE SMLYIMBL 3MIYMMYI5MMZ00 OTMI0WYOVIENGDS.
3963dM, Lomsdsdm d0BBILo Jdbol g3mbmd035d0 QobLBOZMME ToEHFOME VOMYDOMEGIL 9,
00539 ML, J00Bg3s, HMI Jobo gwbd0mboMgds ymz9EmM30L 39300MBME0s FoBLsBLIMME
LBME0SEYE E6350MRJ006. s1g3g, oblibzeggdmeos LyBmysmgdol Lbgswslbgs XMzl sdm-
3000999 gds bligbgdmo 30Bbgliol dods@m — 3gMdm, LodmagMmdm s doBOYLTMIdO MBO™
9939 3MmBoGOMMm© 005D gobfymdowo Lomsdsdm d0Bbglol oo, 306, BMYsW,
9bobegmds, mmdas 90bodbmero doymds goblibgeggdwmmos 35w 39Mwo J39969d0l dobgwgom
[44, p. 7]. 535L056 g5, babyolislidgeos olog, HMA sBsOEHWWo Msdsdo dookbggzs 565 dbmemo
3M63M9GHMo Inmsdsdol, 96539 obmsb sbmEomgdmwo bmaondol 3GMmdwgdse [17, p. 20].
UHmO9 90b0dbmo BB 29bs30MHMIGIL 00 Fo®gdmgdsl, Gmd 6573doLdogmo J3gybols Lsbmas-
©g0530 Lomsdsdm d0BBYLO gobobowrgds 9HM-gMHm 3MMOYINEG ©s ©I035GHIM Lbogombo.
93946900l 9OTs ¥ AMRTs 50b0IbMEo 3OMdETs IMY356e TgEeMgdom bolGo doymdom -
0303y LMsdsdm doBbILO J3gybol 396mbIIBEMdO®, Bmyoghom J3ggysbsdo 3o dmdbogro
9393090000 39H-6530 905 29630m50M©s BOBBYLOL s©boTbo Lgadab@o.

DY, YBIOEGHMO 15958900 O Lomsdsdm doBbYLO, sDMEHME MFsdMs ,93MmbMBoZMMo
93935, dobo Mgx9M9b0s 99EoMgd0om FmMl YL 93mbMT03MMO o8900Ls s HMIOFOVIEO
9306Mm3039600 sHBOHM3bYd0LoYb [40, p. 75; 24, p. 281], 0935 b 900boTBML, HMI dragrm MmO
smgneo Hgeos 08 4399bgddo, MMImgddos Lomsdsdm dBoBbglo wWgasEoBYdIMos, Bg3boghgdo
06¢9bLoMs 033109396, ol LSO, 3MWOE03O, BLOJMEMYOMG YY) b3y ©IGIM-
00656370mb gOHmo©, Lomsdsdm d0BbILOL Lbgoslbgs 93mbmdozm® s139gd@L, Moz 0MH0dS©
90910000098 3G:Md9IoL LEBMYOMYPIM0Z og@YIoEMdsBY.

Bogddg obvs, ®@A (dobws 936030 Foagdom, sBsOEGHWO M5d58930L Imfiymds oligoogg
00BbgL0S, OHMYMM0E doBbYLLYIGHMMOL Lbbgs Loddosbmdgdo, MMBEs O MOOISMIMIE QIBUb-
39300905 d0BbgLOL yz9es Lb3s F0TsMMEIGBdOLLRB 08 B3gE0B030M, GMI 53 LEgO™Bo Lobged-
foxnmbs s dobdo Ibmzmado LEBMYPIPMIIOLIMZOL: ) HoerIM0ddbgds M30MMLIE ToMsErO
LeOE0SIOHO HOLIGOOL ,6530900, HMIGEMs BsfoEwmdM030 A96g0GMogds Fbmerme dobo Lovy-
39009LM MOHRBb0HYOOL Fgdmbggzsdos dqladergdgero; d) bgdoldogm §399sb530 Lomodadm doBbglio
SbM306090s M396mbm Fgdmliagagdol egyswoBsEool Jsbobyx s HmMsE go3mbEHMmMEgds©
3659430358006, M3 LEbgEdfogmgdo gocMmd306 LBZssLLIS Lsdmbo@m®mobym dyM3gGHoMs ©s
d9gobo%bdoom.

Lomodsdm  0bEMULEMO0L  (396GHMINM  FoaML  Jbol  5sd0sbo, MMAMGME  IMedsdg
bd0gd@o. “Homo Ludens”-s006496o@ 603653l ,,0m050599 5005905b6L* (0756599060039 4989000,
®dsbL), HMIgEog 93w gbl sBIMEHMo 153580L500 B399 39358 @S MBS 58Mmawm-
853909900 5938 98500L5T0  4BLIBWIG™MEo FmmbMmzbowgds. JgBoE, BIOMM 3 EHMEIM-
MAOVIM0 253900, 3549005, AL Bsv)3960L 306390 Bobgz®mol 3w EmEmOl olGMmMool
933935600 00356 350%B0bys ,0m00005d9 5053056L“  ,0390090gw0  5@sdosbol* (Homo Faber)
2439000 54gbgdl, H530 d00BbY3L, HMI MsT5d0 JgMgdabHg 505653¢gd B0T3zbgEMzs60 gwbd00l
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0oBHoMgd9wos [2, a3. 11]. sHBOEGH™O 150599005030 ©TMI0IOEgdsly bbgoazsMow sBHoM-
A™09605L53 MPMgdab, Mo 593-0L BLodosGHMm™MS sLmEoso0l FogM 1980 (erowsb s00sMgdEOs,
ORMOEG (39039 ©99350090 56¢) ©9MY309d9o bmbmemyom®o ghomgmwo [43].

5 3506(3, 39693603500 0liAOL 5MJxE03IM0 30b3s — HMEOL OOFYM 55305685 HBIMEHMO
0535807 5B5OEHM0 15353900l §M0-9MHMO 539M0 390 333¢093M0U - 3. 30¢053LMbOL LoEYzgdom
M3 3004350, sDOEHO 15059900 FoMIM0Tgs 3o80b, HMmEgLSE 39BbWS ,900530560 Fwwom™ [45,
p. 1]. 39mM9 53GH™EM0L - 6. F533M3960L SHBEOHOM 30, sBIOEMWO 05953900 Lomegzgl 0GBl bosEmd-
60M (3030000Ds300L OLHHYOLOE [27, p. 3]. bbgs FMLEBOYIOL Mobsbdo, SBIOEH™WO MsTsdgdo
§9600a 96U ,u3930BOIME, Le30E MM ©IGIMT0DYOME BgbmIgbL“, HMIgeros 9O m®Os
439 3MGMMLS @S OMOL y4zqgws 3ghomedo [28, p 6, 21]. Iglsdsdols, SLgoo GHodol
05858900L {o®dmTmds dzgerolidzguos, bmem dolo Lobgmd®mogo 3969%olo s@sMgd@s oblbgs-
39999 608690l v9d3z9engls boerbgdlbs s Labgadfogmaddo.

3936086mm, G®MT sDIOEGHME 035090l BMPOIODO  93BMEOO  93™3bgdL 9.5. ,3Mz0*
Q©M3EomL [42, p. 1], Dmaoghmo 933¢0039500 30 Jom 35B0boErsgly 1530sgml BoGo®als o S 3m-
3 boliAgErgdmb LogMom 3mb@gdu@do [20, pp. 71-79], bomem bbgs s3¢HmMmgdol dobgpzom,
Bom5dsdm  d0BbILOL  M39MH0MYd0EE Lobgwdfogmms doge IMdOWODBIOMWO  Foslisbogdo
3BHOMIOL 3300 45@LIbIEIOOL dMbadsl [27, p. 47] b 3093 809393690 ,FMFYosbo*
330l 3939aMO05L [34, p. 38], Gog 09300 FobssOLOm, YoM33gMEHows, oblbzsggds Lbgs
9306m30396M0 Lg80sbMdFIOL dgR3M0OL FgdoboBTGdOLOYD. 3, 50boTbEOLLAD ©OsTYE-
MM 296b303I0s FMLEBEMGds 030l MOMBDBY, BIMI Foe3ge 30bMT03O (B545E0M,
Lod0GM)  M3GMHOE0gOL @O SBIOGHM  MTodgdL  gosBbos  olgmo  Loghmm  9egdgb@godo,
MHMAMOYO0(355 - sDIMGH0, dmygds s MoL3o [2, 343. 75-76]. Mo30LMs35® 3bsOS, SBIMEHMEO
05059900l 8005600 SO 93580ME  39BIMMYIBMWO  EsTIMI0IOIEGdS, LIBMYSMIOOHOZ0
sBMOL GMOHI0MHIOOL MZoELIHBOOLOM, 94oOdJOL MM LodoMOL3OMM 3MEILL: 1. sBsGEMEO
05059900 5G0L ,,dMOMEIOS“ O B 503MoEMU, b5)39009le gdMH3935d0 30 SMTMOGHLIMLL; 2.
3BIOGHMO 05953980 5MOL ,L03gmg* s bs Bogagl FodloToerMo BoMmM  obsgsbo.
1065930 9d0 30 59 ,,593¢0FHST0” MBS FM0IYPBML MgHBMbMEO MgaMEomgdol HadGowgdo,
M0L53 3300535HMBL Lo sTsdm BoBHILOL YEMBIEIIMO 30BLMEPOPOMHYOYO JSTMEFLOEGDS.

50Lsb0Tbs305, MM 330560 T 1593969900l 3gHomEado g3e™30L B936 J399sbsdo sBsMEHMwO
05058900 6905050 oym dbmem 99539900Ls s FoMBobgdmwmomzol, bmerm bbgs
306005330 935361500 030> GOME-. LE0BEHIMLMS, BB Bo0sE0 LMEFOSWIMO 3¢5LOL FMsT5dg-
05m30L53 30 FgLYdO 0gm 0do@0, oJbodseIMHO MEIbMBOL Mo Msbbs Tgodargds Fogam
000050599L [18], Mo 500Mmgne 398d¢0bado 36mdowo 0gm, MMM 39010 Gumbom ms-
9580l 36398 E0s. 9936086mm, ™A b3l doymds 3sdmoygbgds msbsdgrommay gddwobydog.
3960dm©, Dmyoghom 939496580 9590 Lomsdsdm Lobgmds®g  ©sfglgdwyeros dodlodsermo
Lomsdsdm odo@o, MMICol BoMywgddos d9HMMME0s 3mmsdsdy, s3sLmsb Lsmsdsdm msbby
3900905 0g4ml doBgH o (95.: 0sRBLMb0sbo Lsmsdsdm ds67s6900), Moms, gomo dbGOg,
0530056 0469l 530egdmEo 3603369 mz560 IBsZIMYGdOL MOLZo, bmerm, dgmeg dbMog,
390300©9L 05050%Bg M 30©IOEgdol boolbo [20, p. 59]. 5©0bodbrye doymdsls gbdosbgds
31939 035¢LsHBOHOLO 0Ol MOMdIBY, MMT Lomsdsdm doBbYLO oM MBROM STMEIWMEO s Lm(30s-
5 LOBosDbMs, Mo3 WBRGM d0dB0EIIWO S TS SBIOEGHNMM s35d90do  golivggdo
Lo3M0bM Mbbgdo [34, p. 35]. Ima3056930m 93M™30L BMYOgOH™ J3994sbsdo dmbs sBsMEHO
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05358900l 925e0DBE0S, M0EYD MO MTs Lomsdsdm JE03mdgdTs dgodobs IboMo
0sL3BOd0 o MbsIgEMmM3g gu3sbgmol, 0@sool, 3gMdsbool, BowyMesbwgdol dsdobogwr
A900GHMMH09gdbg SBIOEGMO 36059900 ©5993990J0MS MY I0MJdOL BMMToEYE RoMBMDL,
beagnm 0bgerolids s Lag®mabagomds gobs@bmbs 8353300 doyMBs, M3, JOMHOMIWI, MYLOR0IMHO
3399 BHMMom  0gm  bs3ombobgzo. sbggg, XIX Lo3mbol 936Mm3580, 0MesBOOL  50Bg39d0L
3060Md9030, SHDIOGHWO 1535900l 530d535-09HMY39d0 S0blBYdM®s 08 JoM8MmgdOm, HMA oL
bl MfymdEs 950 bmEosw o 3esbol Ho®dmdsygbgarms dm®mol I3mbotmdsl o
0500mMmdsL [19, p. 280], Gob 4sdma 00539 bywy3mbol dmErMl Ms30L9dwH ,,EGHMIPOE0S™ 0J3s
936M™30L BMY0gMmO LabgedFozml BoEAMTs, - LsMsBsdm FglGdIEGdIFOO A5IGEBsM LEBE3-
MHoL30GMS Mga0mbgddo, MM, gMmo dHMO3Z, F99HWMEIM Ls3MmMsMo Tmdosdggdol Hzmds
3BOGHME 105990, bmem, dgmeg dBM03, 2sbg30msMgd0bsm, MIBsdgMmgg GHgmdobo HGmI
399m3094qbmm, ,d99mdY3560“ LsMsdsdm EMODT0. GLodsToLOE, SDIMEHWO MsTsdgdol »dgEHglo
Lobgmds 53Mdocrmo b 9353690 9B MEMEo ogm XX Lom3nbol sbsfiyoldo obs dsMEGHm
QL3 g 93MHM3590, 565390 BMHO Mg 53900 3530(.

Lo0535dm 0bEMLEHMOOL FoMOM WYRSE0DsE0s AbmaEromdo sofiym XX bsm3zmbols 70-0s60
09d0sb s 9353806900 FEPMBSEIE 93mbMT0IME MY3gLosLMsD, brem FslimdMogzs
249303905 80-90-0560 ergd0@sh. 39MAm, IM935¢Ts J399sbed 8g;335¢s FoAMTs Lomedsdm
0b0MLEH00L5T0 s SBIME VO M58589d0 LMsT5TM BOBOILOI® BHMIBLBMMTOMOS, IOl Jms-
356 503999630 © 99033905 F0oyMPBs, MMI sHIOGHME0 053599008 IRIWNMHO BMMHTGOOD
0MLGOMOS oBMPOES LEJIGOOL EMbIL, byl FgmPymds FOMIOL 96SBIMMIOOL QoBMmTv-
3539050,  3MO0BOEIgs  EbMMO  0b39LEHOE0IOL, FOBOOES  LHYOILIbIM  Fgdmlagargdl,
§oobogmoligds 306396096 MBsM056MdIL Lomsdsdm d0BbgLmD s 393806M9gdme oligm 0bwlE-
6090d0, H©MYMOHIO0(355 B¥IO0DBT0, oMM, L3MEOEGO, LoLEBHINMYd0, MILEMOEJd0 ©s 5.9.

005L096, 5005305 Lomsdsdm doBBILOL gHM-gMmMO 5896M039wP0 833936 0L - XMb Jobmol

9bsBOGOs, OMIgoE Lsmedsdm doBOYLJBHO3MdGOL Foohbg3L M30LdMG  9JuBHIMBss,
MmIwol doge  250mf3gMmo  LemEosEr®-93mbmdodmMmo  ©ibs3zsMaqgdo ghmy3z5M0 GH30M00
LoBMYo™YOol 00 bsfoolismzols, HMIgeoE 56 G0l BsOMYIWO sHBIOEGME 158589830, sd0E™a
LYo bs35MRJOOL  ToLFESBOL BOEOL 339 MdIBY bs dJmbEal dobo 0bE MbsEobgds
00050 Logo@alivbom FBabol 3oMHMdgddo [25, p. 891, 889, 930]. o939 B0dobmd0g0s 00 God@Hol
3MBLAGHSGSE05E, HMT 39000WEEIMBOL §3mbm-
9030 L39305oliBHYOO gobslb3539996 MorIYmBomO gduBgMHboools mE Lobgmdsls - Ggdbmemyon®
@5 B0bBLYOL. FH9gdbmEwmyom®o 9JuEgMbowrooliogsb gsblbgsgzgdom, gobsblmmo gduEgdbswos
393gbol sbgbl MgmELOL bsbstIxls o BoLDBY, Toasd o6 BmJdggdl gHMNMdEO3
LoBMYOMIOM03 BoMRJOJDY. BogoW0MO®, MMV TMMsdg 5308 Mbbsl  YBsOGH
0585880, G353 999dem 958m994969006s 1533900 3MMEMJEHJOOL 96 FMbTsEMGOOL Logbgdol Ggladgbsc,
§o60m0gdbgds Motymazomo gdu@gibsgos msg30l0 Mmpsbolsmzol s sMs LobmYsME, MroEYh
9600 9306030 3MM0 bB0gdBHOL Hoboggdo MBLY BHrMeos FgmMg LwydogdEol Imbsgygdo msbbob [5,
pp- 189-190] (,,699¢0m3560 % 530b 9539JEH0 ), 9930 59 3mbEHIJUEGHT0 0L FMJIMGDSS 56T L930,
MO0 SLgmo  30MEI30M0 GO0 EB3IMAOL 9396 sl Lbgs dMsgseo dmby@strmms
3063306 0¥ 5C530MI306 FsHMIZ500 Lm0 OO s §3MbMB03MMHO IBsIIMYO.

bsBo 203350 08 BogdBL, M 93MM3ME LogMEgdo sHIOEGHWO ™Ms35d7dol MYRMEoMgdOL
65089 9600560 ,5YMOHOMT0” 56 5MLYOMBL, MBOM 3MBIOMYGHMES, - 93MM3ISZFOOL 56 FosBbos
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Lo9d5dm d0BbILOL FoMrYAMEOMHGOYIO Loghmm J56MmbIEYdEMds [4, p. 23; 35, p. 1026; 37, p. 78].
XX bomzmbol 90-0s60 §engdosb sBsOEHMEo 30350900l 05BMGd0  JooBbyms, GmymmE
96036990 3m83939b3090L 3039136900 bEgHMYdO. FEPMBIEIME g3mbmdo3sdo 936m3s3806M0l
93946900l 306396 EGHMBO0BMdOL 5350 gdoL 5dMEb0EID godmdobstyg, 2000-0sbo Hemgdols
Q3LYoLOID od0gMEs o dSHBOOL LyM30LYdBY F9BEME3gdOL JMbLBOL E9babEos, Mg
s0Lsbo 2006 Fgarls Jogdnye m3Mdab@do ,oMgdE03s Fo@s dsBMOL bgMzolgdol dglsbgd® [12],
0935 50b0dBME0 MHYAOMYGOS 56 IM(390JdS Bomsdsdm doBbgliBy, s6589® 9360 J39ybgd0lL
000530MMdJOL  MRWGds 9d3m, 0900dogmb s 2obs3005MmMb LymMsdsdm doBbylols 356mb3-
QIOMOJO0 s MYYMES30900, MMIgdog Mbs Tgglsdsdgdmgl Bmysw FoMmgymEoMmgdgE
36M0b30390L, MHMYMMHGB0(355 FMBLabHYMHOOL MIZ0LXYBIEIO A9S9Y0COS, dOBBIL LwydogdEHYdOL
©553dbgdol mogz0Lva3Egds,  dmdbIsMdgEms  0BEIMGLIIOL  ©IE3ZS, BYIEEOL  FOMYINEOHYOOL
369396305 o Lbgs. M@edM™ 393 0E, 9399690l 89mdosm 50MmBoMmb Lsmsdsdm dobbgliol MHgld-
0J30M0 3mEo@03s Lo3zdsmobo dewogmo 3mEo@03wemo bgdol o6 Labmysmgd®ogo 36Mm-
A9bAHOL 900b393500, MOLO ToRIEP0MYIOBS 3MEMBIMO (93MM393d0M0L §93600) s BraMzgaos
(936>030L 0530L¥IBEO 35FOHMdOL SLM3os300L §g3co) [19, p. 301].

Lomsdsdm  80Bbgliol  g3mE30mGm0  4963000M9d0Ls @S OYawoMmgdol  3mbEgJuGHTo
49965000005l 00LsbwOH9dL 3mEebogero dgEbogmol — bogg 30badsl doge 9d3oMome 33¢09390b9
5537136900 J0oMBs, HMIE0L Fobg30ma 358Mm0YgMmes Lsmedsdm doBbgLOL MgymEroMmgdols
bsdo 9mEYEo: 530Mdoe3z0L  IMEIEO, 5¢Podol BmEIwo s Moblol dmgwo [26, p. 448].
030330l Im©gEro dmoEogL 1950-006 (enrgdsdg 39M0mMmEL, MHMELLG SHIOEME0 1053900
0006935 (3M350 ©o LMmEosMo  Folmogolomzol ©obyb]zom® dmgwgbs, dmogs®
36033l JBoL 559 Mo 19adgb@o s Bslmsb dMIMMS, bYdEMM0ESE IMdoOBYOE
999mboggdl o6  sbslosmgdL FoBbMmOdM030 IB0TEMEgds, ToMYAMIOMYdGE  doHY39G0-
©9%9%do 9906036905 3:mbBWOJEHMOMdS s 5.9. 50dol ImEIwo glgds 1950-1980 (engdl, rema-
@obm30LoE ©FHILOSMGIIWos 3MB3OHMIOLMEo FJoEymdgdo, Imbm3meon®o gugdnb@gdol
399096935, 30000bseol B EMds, 9dmbsgergdoll dodsMmmzgs LabmysEMad@mo30 3MM9d-
3900 LB0BIBLYdMsE, oMY ocgdgwo BraMIgool Imfgitoggds s Lbgs. o3 dggbgds
®ob3ol ML, ol 59MHmM0sbgdL 3gMom©L 1990-0560 Fargdosb @Iy s sbo®EGHMw
05059900 2o60b0os3L 2o000Md, 360d369cm3bsss F0BbYME0 sDIMEHMIE0 15859900l dsBOOL
39630006905, 5gdBH0MIOs 39MHIM  dOBHILM3YMEGHMMPIOL  Logdosbmds, Fobs Iwsbby ofg3L
35Lbolidy)dE0sbo 3gddobyols 3mb3gnE0s, IgB0 YMmELYds 9d39g3s Lodgsbogmm 33w9390%Y
©59319dbgde  d0EYMIJOL s 5.0. 535Lsb, blgbgdmwo dgsbog@ol dobgwzom, Lsmsdsdm
00BbgLOL MOLZgd0 MBS bsfowgdMEPIL Lomsdsdm doBOILMIGMOEHMMIOL, IMsd5dxgdL s Lo-
bgadfonml Imnmol, bem Lsmsdsdm 3oBbglol 3sw3gMeo Lobgmdgdol wgyswoBHgds dbmemp
05906 990dgds 0gml 350sOHMEdEo s doBsbdgfimbowo, mwzo, ghmo FbMH0g, Lsmsdsdm
00Bbglom 93mbmMmBozoLy s LEBMYSMIdOLLMZ0L 39O LOLM3gwo FoBbgdol gsbbmMi09-
905l dgqhymds bgawo, dgmeg dbMog 30, 80603oBgds 96, Lomzgmalim d9dmbggzsdo, 4o8moMos-
bgds B5BIMDBY 5MSWIAYOHO 5DIME™MEO 058589d0.

15075858 30BBYLOL MBSTYEEMM3g LOLEHYTS. LoMsTsM doBBYLO s, I OBMBST0, Lomsdsdm
0bMLEGHM0s M0 s [HobssmBgamdMmozo, IMz35wHobbogmazsbo Lol gdss, GmdgwoE dmo3ogL
LoFoMNWGOMH03, 93bMT03ME, 3MWoE03MNG, BLOJMEMAOMM, LmEoswwE, gmolzme s bbgs
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ab399BHgOU. 53sLsb, Lbgoalbgs J399sbsls @ 3 EHWESTo SBIMEHMO MTsdgdo doohbgzs wg-
29O 96 5M0gAsE®, JoLowgd 96 FoMwgdgE, LoMYJdWOL IMIEHB 96 Bosbol TmIE6
dmgmgbs@. MBOM dgBoE, Lem3mbggdol gobdsgErmdsdo sHBsMEGHMWo ™sdsdgdo doBbgmwo oym
00mMoe Jdggds [19, p. 261], Msbog ©®ILSE 9O 35093l 9dGHUYsemds s o9Bb0s
Lom9b5M 3MbME 30O Logwydzgeo 4963005Mm9d0L Lbgswalibgs g@e3byg dymao J3gybgdols s
0300 356300000900 ©EYIMIMGH0JOOL LsDMAsEMIdOL boffoerdos 30. MdEs, 39630m6M9d0L
33900MdsBY 3960339 fos Fgo335ws sDBIMGHME0 05858900l d0dsMo sOLgdwo bmoend-
b939m®d»H030 39JGHMOO — 01930 SO 39H0MmEJddo ol 0303WIIMS M30GMSBHIBOE STM-

MM L5J309w0, MsbsBgO™M3g 9BH3BY MBMM FgBHo 59396G0 3900©Ids LB, OMYMM3
LoBMYPSOMIIOLIMZOL Bosbol IMIFB  5JBH03mdsBY [23, p. 2] ©s, LHMOgE, 999sb 9s8ma-

©0b5M9gM3L LsMsdsdm doBBYLOL Lobgdfoxzm MgamEoMmgdol 59300 dEIMdY, ol BMmMIGdOLS
5 30aMdgd0l bs0GMY3MmMDS, ML 04abgdl MabsdgMmagg dmfiobsgg Lobgwdfoxmgdol ¢IMmeg-
@aLMBS. MGBOHM FGBOS, LOE0sEMEM-930bMmT03996H0 s IIMIOMIEOMEO 23630MMYOOL gOMbsoMo
mbols 3dmbg 93094690303 30, bdod 9gdmbgzgzsdo, Lomsdsdm doBbILOL MHYAOMIdIOL OLTY®)-
s 2oblb353909w0 FMEYMYdO 361935C0MGBL.

bomsdsdm  d0Bbglol BMbJzombomgdsls 6gdoldoghH J399sbsdo  goblabmzMagl Lbgsolibgs
00090690l bs3M900, Mo I 0sbMdSdo Jabols 9.9. ,393dobaol“ gEHIMB0bsBEHIOL, Brrmymeg-
00395 LOE0SEXMEO, §3bMI0IMEO, 3 GO0, 30EO0E0IYOO 9 J(3930000 JEHIMT0BIBEIOO,
245800065609 00, H®MI sBMEGHWO 15858900, GMmYME 3 8m3zwgbs, BoMmMM LEBMYSMIdMOZ0
3M0GH9JLAEHOL  Bofogros. bmEoswmo ©gEIMTobsbEO  4MErolbImMdL  dmbsbergmdol, dmdbds-
90gd0L, Bbg50slb3s LMW MO 3¢oLOL oTMJ0IOMEGIL SBIMEMYO 15T599d0LSET0 S
DM L53535dM 0BEOMLEMOOLOT0, M3 wYFgBLOE 0LsbYds 9.§. LM ESW MO IBsZSMYRYdTO.
3lg B0 0Mo©, FbmemE 93Mm3s5do SBsOGHIM 1585990Dg ©sdM30©JdIos 10 Ieb-dy
»36000gdMO0“ Immoedsdy [19, p. 2]; 930 3mdolool Imbsigdgdol dobgzom, 2012 gl g3¢m3sdo
Mb506 5HIOEGME 150599030 B0 04Mm bEMGdom 7 Jowombsdpg ssdosbo [20, p. 2];
588-0 BLOJosGHMMS SBMEF05300L JobyE30m, J39Ybol ImMbobegmdol 1% SBsOEHWIWO Msdsdgd0m
560l 55350900 [36, p. 30]. F9BH03, M965890MHM3Y LEBYOMT0 5©T0sbMS J56339Meo bsfowo
3BOGHME 05053908 MBOH™ bdoGms FoTsMmmogl, 300069 LsdMIBIsMGIWM  Lodmbgen-dmadlo-
bm@gdol d9dgbst [30, p. 1587]. 93mbmdozmMo ©gEHgM30bsbEHo dmosHMmgdL Lsmsdsdm dobbglol
3939bsl §399bol bbgoalibzs g3mbmdogs® 356M59GMbY, 046905 gl BobZsw MmO, ©sLvgdgdomO,
Lo0b39LGOE0M, Lyddmewo vy bbgs 958396909wo0. 535096, sBIOEGHNO  M58589d0LsEdo
9Q053056m9 J3930L 9MH0-gMHM FoJBHMM A5BoboEIgds LHimMgo Fo0bws 93mbmIozmEmo god@EmMog,
53 0539300690905 85350l LeEFOSWME BESGLMSD s Jol FgdMmbagEgdmsb. 39Mdm, 50
doymdol dobg300 FgsMgd0m o®swdgdmbogwosbo s d0IMO 553056700 sDoMGHww
05358900 doMH0mM9s© JolY396 IMMMOOL FoBbom, beagnm FgsMgdom EIdEITgImbsgEr0sbo
00059539900 30056 356339 BHOLIBY MBOM FgEH0 MbbydOL dmygdol Jobboom [1, 93. 159-160].
3mo@03MMo ©gGgMdobsb@do 8moasgl d399bols 88sMm39wo 3mwo@03Mo 3wslol sdm3o-
09099 gdsL LM sTsdM 0bEMLEMOOLET0, FoLO LETsMHNEGOMOZ0 MYaEoMgdol B3G3E0BR0ZOL s
369396300  doamdgdol BmIGRL. sTsbmsb, sLIBOTBZ0s, GMD, TsRoWoMeE, J3MM3OL
30946905 o, goblvgzMmEdom, 98-80 LHMMIE 3MmEoG036 0bGIMgL-XyMBgol dgdmod3zom
Lomsdsdm d0BbgLoL (35390 LobgMdIBO O 5o sBOIMMYOYE 3BIM(3gLOL CMBOMmFIOL BoMY-
@qdL [11, p. 5]. 3MWEHMOMWO ©YGHIMT0BBEHO 590M0bgAL LoBMYsEMdsdo ©s3330MYd™ME
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LM EOSWNMH-3MWEAHMGME BEMIGOL, WoMmGdIMMgdIdL, 3MmEbOL, A50M(3E0WgdOLs s Gfdgbols
LoLEB9AgOL, GMIgdog bdo® Fgdmbgzgzsdo 3MoGH03MErs© 60036gEMzb HMEL sds-0mdgb
29050939G0wgdol Jomgdols 3MmEgldo. 93930000 ©YGHIMT0bBEHO Bodbogl 3mb3MgG o Bmms-
0599 LwdogdBHOL — oMol 39gMHLlmbscrmEmo J3g3ol 0o30LgdMYMHGAL s MYsdaosl sds mvwy 0d
3BOGHMEo M5T5dol F0BoMm, Mog 99odEgds 94oe0dgdIIL Lomsdsdm FoMY30gdoLs s
5330005099 gd0L omMgLa ByysE0® ggbmadgbl.

olg3g OmymeE bgdoldoghho d0Bbglol (Loddosbo sd@03mdol) FoBsMYEgdsl, Lomsdsdm
00BbgLLsE 39ogl mog0Lo  @0bEHIMGLYdMMo TbsMYgdo, G@Imgdoz sOE vy ¢dbodgzbgerm
24939656 9bgbl o0 BMBJ30mboMGBsBY. SLgm 0bGHIMIGdME X 3MRBJOL JIBOL: Lomsdsdm
0bMLEHMO0s, FmTbBIsMIOGO0, TFMogMMBds, LsHMYPSMIds s  33EIZ0MO  MOYIBOD309d0.
5659900™Mm39 LyMsdsdm 0bEMLEBHMOS, Mogol dbMog, GH9350o GHYMTobos s FMoEIZL Lomsdsdm
00BbgLOL olgom Lgadgb@gdl, GMYMEMdOEss Lsbsdwrgm 0bElEMmos, LsdmMmOby 0bMLE®MOS,
HoEb30m0 353539006 0bEMLEHM0S (oM, d0bAM, MM s Lbgs), Lomsdsdm Tobdsbgdols
0bMLEHMos  (beom@ 396496900, 93095300 3569496900, Lomsdsdm 8356M9@Hgdo ©o Ubgy),
06@gmb9¢ 2990060 (Mbsob 05959980) s Lbgs (sDo®GHwMwo Jermdo, Fadsboerolgdgao
25025058090990 5 5.9.).

"B 5000603bML, G LomsTsdm dBoBbYLO BOBEILLYJEHMOOL B39E30BR03MMO0 s 3MI3EgJuBo
3905009069005, Go9©9bsss, Mmoo FbMog, 030 IRWABIdME0s FMILsbMMdOL 1393053039960
Lobgmdol — Lsmsdsdm ImAbobmMgdol Aofg3sLs s IMTbToMmgdgms FbMOEIL MoMglow Tomseo
M0oL3900L 39b9M0MGdsBY, beagnm, gy TGO, 56 SMOL 3cTMP6wMHO ballosmol, ©530 5900l
5 30393L bgd05b0 5JE03MBOL 2oblibzez9dwyem J0ToMmIMEIgdABL. 2ob30sMJdOL MbsdgM™magq
9353Bg Lomsdsdm dobbgliol 360dzbgerm3sb gargdgbBHl Jdbol LiimMgm sDoMEGHMo 15859900l
B5D60, M3boE 305379m369096 9.§. LLESOMABMBM BBOYIBOL 35BgaM®0sl [31]. gl 50l dsbIGO,
639 do(3 Lo 535dm IMALEbMEGBsBY BoLIO Yoer0dPYOS IMMbMZbs-ofjmgdol IgdsboBdgdoom s
HmIgedo sHOGHWO Lomsdsdm 3Mm©wydEHgdol JodHmEgdEgdl Jdbol Lomsdadm ©sfiglg-
090900, b Imdbdsmgdwgdo 56056 Inmsdsdy Lrd09dEHYd0. SBIMEGHYIWO 15859900l d5BsGO
2963000060900 335¢MdsBY bgds MBRMM gEe© 3mb3MIbEMOo, 5803 o8Y3z96 sl 035390
Lo05359m IMALEBLYMGOOL s Tgbodsdolo 3MHMEJEHIdoL boMolbo. bomsdsdm dsbsMo Tgodergds
0yml 93069 b IMEMEEMdOMO, 3353M9© b MOOESE MJaoMmgdeo, 3mb3ObEMwo 96
90bm3moM®o (13065G gL bobgedfogzml dog).

Abmgwom  gsdmEowgdoll dobggzom, sMLYIMIL  SBIOGHMO  Ms5dgdol  Lobgwrdfogm
©9329w06M900L Lo oMM FMEIWo: 1. 3OM300030mb0BT0 (396MbAYdMdOM sBIBIE MO
05059900l LEOMEO 530MT>535); 2. MYAWSFID6GS305 (5BIOGHWO 05353900L  LsTSMMNEYGOIGHOZ0
3963939000 MHYYME0MYds); 3. 53M030MmboHI0 (s5DoMGH 1505d98Bg Hglgdo 530Mdsen-
3900L o LEMMNGOM030 MY 0MYdOL dMbLbY) [3, c. 6]. Lsmsdsdm doBBYLOL Kwb0MmboMmgds,
0530L dbM03, IM30EIOME0s 535 099 00 Lobgdfiogml doge Fo@sMgdre Lsmsdsdm dobBbylol
3m0G035%g. gl m3965L369c0 30, Megolo BoEAMIGBOMS s Fgdsbobdgdom, dgodergds oyml
0939 96 Bs3egdo® MJA0MgdsO. FgBOI®© MJAIoMgds®o (MgLEMmOJE0Ywo) bsmsdsdm
00BbgLOL 3MEOEH03s 3YEPolbIMBL Labgwdfogml JoghH sBIOEMEO MsdsdxdOL MHYYMEOMIOS©
05D, BgEsdbg39mdol gatgdom bolEo 89JsboBbdgdols Tgdmmgdsl, IMszs5¢xgMMzs60
39D0M3900L sHlgdsl, 3sLybolidygdeosbo 39ddeobyol LolEgdol Fobs 3esbby Hodmfglsl,
(3939990 Bsmsdsdm 3MMEvYdEgool dofimgdol bobgmdfoxzml doghH ms30lL Megzbg s0gdsl s
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Ubgs. Lomodsdm 30Bbgliol sbgmo dmEIEwo M30MsEHILIE  ITDLOIMIBIE0S, TIRICIOMS,
135600bs30M0 J399Bgdol, 0s3Mmbool, LerMsbyqgmol, bogMwsbgdol, dgwgaool, dmermbgmol,
olGogeols s bbgs Jd3994bgdolismgol. golsmgoeolfiobgdgwos ob gsM98mgdsE, Gmd 935305
937900090500 Boms358Mm 30BbYLYSMGIM, BP0, g0 bGOOZ byl MFymdlL 3mbzmMgbizool
DOHEIL LyMSFsdm dOBEILMIGMGHMOGOL JmEOL, Fog™msd dgmeg dbGOZ 5139 S3MMZMEFOMIOL
305925 M0 Lomsdsdm 5gG03mdgd0L Fo@dmgdbsl bgoalbgs gm®Mdoom [19, p. 291]. bszergds
93009050  (0dIMIM0) Lsmsdadm d0Bbglol 3mEroE03s, ™Msgolbo sOLom, 935360
Lo535dm BOBOJLOL 3MEP0EHO3IOL SBEH03MPOs, HMIgErdog bogwrgdo TsbdEsdgd0m SGOL Fomdme-
2960¢0 JqLsdsdolo MHglBModEogdo. 5350, Lomsdsdm doBbgliol 9BM37d0 dgodergds dobo-
95¢M0 EMDOm 5393800900 0ymL LsMsBs8m BOBBILMIGMGMOD, (35¢39me LosdsdM
360HM©GHJdmsb, dmIbTsMdEdMD s 9.9, 9356553690 BMmEIWo OBIBILOSMYDYE0S, Boys-
oM, 0LYMO J3996gd0LOmM30L, OMYMMBOESS 588, OO dMOEGbgMO, gu3sbgmo, 39035600,
Lermggbos, wog@Ewy3s s Lb3os.

Lomodsdm  d0BObILOL  3MEOEHO30L  Mo30L90G  LYadgbBL Jdbol g.f. 3sLybolidagderosbo
293de0bao [29, p. 10, 168; 6, pp. 568-569; 10, pp. 5-7; 32, pp. 48-55; 9]. 3903, 35Lv1boLdagdosbo
Bom5dsdm  d0BbYLOL  3M0GH03d 2963000l MBsTJOMZg 9BH3DY ™oL ol doymds,
(9¢0ob39653 oLFOIBR30L J39Y69d0lL BM3MMBYdO, MM 36939D30IE0 MYYMoMgdols dgdsbob-
9900L 2590y9gb9gd000 0530056 5030 Mb Fglsdem LM EosW MO IB53561RYO0. 35Uvbolidygderosbo
29930bao gx3mdbgds Bosbols Bobodobsools 3mbEgnEoslt, MHm@gLsg Lobgwdfoxnm Lsmsdsdm
00BbILL ,w99mBIOL* 56 TBMEIME, OHMYMOG LEdOMKJEHM F9IMLIgEGdOL GMOHI0MHYdOL gOH-gMm
£990mb s 9306MmT030L 3b6GHG0BdMEMML. Lomedsdm BOBEYLOLEETO 3oLboldgdE0s60 JoEyMTs
9m0mbmgl Bgsdbg3gemdol 25350 LoLEGIL, Mog 4oblbZs390E0s J39ybgdols dobggzom
5 5330090 gdYE0s 035%Y, Ls0sdsdm d0BbILOL F3536M ¥ WOBdYMOIG 3MOE03L
5HYMIOL  3mb63MgEH Mo J3994bol Fmogz@mds s dmo3egl oligo 39JoboBaGOL, MMYMMIOOES
90059530 5153MdM030 DB3M0, 9.§). ©300089B30L J9dsboBTo, Lomsdsdm sFglgd e gdgdol
WM3S30IOH0 wodoGomgds, Mm39Mm0MYdol Jobodsewr@mo Bmds, 3gMbmbowwol GHEMgboMmgds, Lscgs-
@M 9B0M3900, LobgdIMMZM d3MMYOOL LobEITs, ,0d0T9“ SHIOEHWWO M5TF9d0L 835300
90O,  15059©50M30©J0MEqd0L T9dsMdoEgdgE0 Mboldogdgdol oEeMgds, dmome-
053909 LMYSBOEOEOEOM 3MMYMTGOOL ogObIBLYdS s 5.3.

5060365305, OHMI  AvMBEoM  3M5gdBH03500  Lomsdsdm  3oBbglol  MmGYsboBsgowo  ©s
}996430096M0 Imfymdol bbgoolibzs BEAMMIGHMES ©s FMEY0s 33OHMBOMYOMWO. 39MHIM© 30
3965b3539096  LogOmm 56y 306393GWOMOH ©s Dmbme doymdgdl. bBmbyGo Imfymdol
36063030  3molbdmdl  Lomsdsdm  d0BbgLOL  (JoM0MsEsE  LBsIMMOBYJOOL s 3 OMEO
05359900L)  3mb6396EHM0MGBNL  Hobolifot  2obLsBLZHE  FHIMOEMOOoM LEBE3MadT0, Gobog
159319d3¢ 50 G90dgds 9™ 39MHORIMHO0MEIO 5RO JOOL s BEY(305¢IMO BMEMMO BHgho@m-
60900l 39630006905, bmwm 30M39wo© F0BbsE BMmosHEMYOs  Fmbobergmdol  dmfiygwrso
X3MIBIOOL  SBIOEGHMO 353053900Ls0 gobGogds [8, p. 70]. Lsmsdsdm BdoBBYLOL bmbmeo
9mfymds, (36mdow0s, 515939, MMAMMS ,ol-393560L S 5GWBE03-LoGoL dmpgo® [29, p. 254].
53 999905 LomM5Tsdm doDBBYLOL Fmfigmdob LogMmm dmgel, s0bodbmer 9dmbggzsdo Lomsdsdm
00BbgLOL  LdogdBHYd0 Fgodegds ©sxdbgl 4399bol bgdoLdogH  GHgMoGHMMm0sby, MmI3s
239363909090 3Mogd@Holzol dobggzom, olobo gMmm39d05b LsdgHomBgm-93mbmanz e sd@ozmdsdo
08 ©9200b70L5 s 3Mb0E035w03HYEJOT0, BoE F509E0s BMmMbM3gbs Galisdsdols maLabwyEgdsby,

249630056090 Mwos GHOHOLEHWWO 0bROLGHOMIGHMOS 96 sFgbgdMMos 49633900 LHTIMOZO0IM

“Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. — 8, 2022



120

SBSOHSTL) 01535300 1STISZSAM dOBEILIR SESELBMEHINOIBNL HISGEML3TISNS RS 015653IRGM3I 35>5R033S

3060Mmdg00. bsBysbolidgEros, GMI Msbsdg®™mzgg 9&e3bg J39969dol MIMgeglmdsdo Lsmsdsdm
00bBbgLOL BMBJ30MbOMYdS BMmOoEs3L W30MIEJLO LogMomm Foymdsl.

3936086mm, M Lomsdsdm doBBYLOL 530Mdogmgs 96 353300 FgHwM3gdoL sfigligds b8oM
39000b393580 4965306MHMBJOL Lomsdsdm 0bEMBEAMOOL MO MMHO 1gadgb@ol asBgbsls o,
d9LodsdoLSE,  9bsEOLYdL  ,BMEOEM3560”  93mbmTozol  BbJ30mboMmgdl, AsbLEIMMOIdOM
05b599000m3g 063 9Mbg® 3H9bmEmangdol 49630msMgdol 306HMdYdT0. ghm-gMmo Jggsligdols
00bg30m, SBIOEME0 M5T5TJOOL 9RO BB  AbmBom Tsbd@sdom  dgbwyomg
3030l 0393900 MBS MO ,d530% dsBMOL LogBMM LEBHMMJEMEMsTo [39]. LHmMg sToEHMTss,
™3 3936 J39956580 5BMEGH™ME0 05359900 4960b0Egds, HrMAMEE IBIsmEoly s JMOMBEOOL
09500, bmgm Bsmsdsdm doBbglol Mgymes30900 dFoEGmM 35380605 FMEol A50gmMGOOL
d9Lobgd 356MbIGOMBI6.

080LsmM30L, HMI 893dwmo Lomsdsdm dobbgliol, HmymGE doBbYLLYJEBHMMOL L3gEoB0IMGO
19339630, OMEOLs s 3603369wMdOL 0IbEHOBOEOMGdS J399bol Lm0 M-93mbmTozm®
2496300006090580, 5930@ 90905 Y3ges 03 3MBOGH0MMO S bgRsGH0MHO BYAs3wboL GoJEmMmol
LoLEYINMOO 2ooDBMYOS @S FosbaEODYds, MMIGdoE Fo9Bb0s LsMToTm dOBOILL LbgsEILHZS
d39460L  93mbmBo3MM LolGgda®y. 39Mdm, doBOILLYIGHMMOL Lomsdsdm doBbglol Lgydgbdo
P30v9gdc0g 351Yds Y39es 00 IEIO0MO s MYOMHYMBOMO BIJEGMOOm, MMIwgdoi Jdbol
LM E305YMH-93mbMmFo3 Mo BgAs3e9bols Tglisdsdol 9x39d@gdL. s3 bG03, A50mYgmxgb Bgas3wgbols
06 0O XAMRBL, 39MIM, ,930mbMT03MM B96930EIOL™ o ,LMEFOE G DS JoMYOL [38; 42,
p-4; 22, pp. 70-71; 47, pp. 11-12; 21]. Lomsdsdem 30DBLOL 930630359 Bgao3wgbol 3:mbom, godm-
gmggb Lodaze6m doamdsl: 1. 3003000 Bgao3wgbs (3003060 3sfgmmo  sbsbodxqdo,
239090 2oolvbogdo, 45BbmMME0gMgdEo 0639LEOE09d0 s 9.0.); 2. 0HOBdO BYYezEgbs
(09L50g AbsGOLOYS6 Fgdgboo Lodmbgwo s IMALEbHYMYdS); 3. BsbBH0TMWoMYdgEo B s3egbs
(©3L5gd90YEms B0YM 5RO MdM03 93MbMT03590 IbIOR WO Mbbgd0) [15, p. 22]. 50bodbmwo
035LsHOHOLOMm, 30(OM  3900m, YO0 9BIIHIOL Fgodgds 8035379M3bmm  Fgdgo:
BMyo©93MmbmIozMo, Loob3zglGoEom, BolsWEmO, LeEosWEO, GvMODAOL bywdydfiymdo ©s
»X9339600% (M@ E03E035309)M0) 9539JB0. 995Lm9b, Lomedsdm dBoBbglom Fotdmddbogro 3mbo-
Ao 989JH0 990dgds 0gml OHmamOE dm3wg3500560, 0by FMI)E35©0sb0. IM3eg35000b
9989JHd®© 990dwgds Bo0mM35wml MIMowm@ Lsmsdsdm 30bBbgbldogdBHOL ©IRwdbgds, b
05305306039 0639L30MJOLMB 5353806900 F9Ia700, beagrm 4Mmdgezs0sbo garolb-
9mdL dols 99908 Mm39M06MgdLmsD ©8353806M9dv IMOZ35WXR IO 93mbMT03M 9339JGJOL (Fogs-
WOMHW, Jd3LIBOEIBOL  osbEs, OLOJIJOOL BOM®s, MgobzglBoMmgds, bbgs Lgddmcmgdol
LEGH0INWOMYOS S 5.09).

Lom535dm d0BBYLOL bmyogdmo 833w93500 Fookby3L, MM Lomsdsdm 0bMLEHMmOOL g3mbm-
0039960 300 3500FoMdgdmos 9990099 9M3mdbEs30sHg ©oyMbmdoom: Lbgs Mg36gs-
BOMWO 5JGH03Md7d0LY6 A9bLb33900m, YBIMEHMIO 115858900 HomBmddbols st LmEoswwm®
Q5 93MmbmIogMe ©sbs396MRgBL, 3 95830MIIL 3OMEMJEHOWMdL @I, 9§9B 58mIE0baty,
96™3699e Ggambogowals. $3sbmab, Lomsdsdm doBbglo 0g4gbgdl ML s Bws@ LobLMGIL, Mg
890dgdm@s dmbdsMgdms bbgs sbswo bogmbgwr-0malabwyemgdols dqddbsl, Goyb sHBosMEGHm
0585890d0 259mygbgdmEo MHglm®LO FoMmoabl ,83w9wol bEgMowre GHMBLEIOL® [25, p. 909].
805 9Bs@gds obog, MM 963000009008 MbsdgEOM3g 9BI3DY FEWMOIWIMSE  L0STsTM
00bBbgLO0EIB  BMBOEIDBYOMEo  LoblMmgdo Tgoagbl  Lobgwdfogzgmoms dowyxg@gdol Jgdmlbv-
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0900 bsdeerm© FbMmEMm 1-2%-U5 [19, p. 2]. sbs5ErMmYy0m™O doEMI0m, §30bMT03M S wTs6-
0993990md Bsmssdm 0bEMLEHMOOL 3OHMU-LgdGMOHNEo 989dGHOL BYIIEO s IMLIdIYMIdIEO
»3039M0M0D(300%, Mg 0BMTYds MBOHM 3mb3MYEHMs© 9.§. IMWEH03W03530M0, 03539 MY
D93o3w9gbol gx89dGHom, MMImol Jobggzomss, 35g5¢0mo@, $88-80 Bo@sMgdmeo 9830600
33193900l dobgz0m, LsdmMm0bg dBoBbYLOL FMEEHO3E035GMEOO 350M0MgdL 0.2-sb 0.6-000g, Mo3
60dbogl 0dsl, MMI LsdmMoby 0bEMLE®M0sd0 F9ddbowro gHmo Lsdwdom SEAOWO 53969MHOMGIL
930603030 bbgs LgdEHm®gddo 0.2-0.6 Lsdwydom 5RO, 35306, HrEILs bbgs Lyd@MEMgdoLasm3z0L
Q59d0900L B BHO3W0IsGHMOO Jghygmdl 2-sb 5-0g [7, p. 208], msbsg 00 3omHmdgddo,
MmEgLsE 90 Lomsdsdm (8.9. LsdmMobg) d0BbYLOL AbMBWOM Faoadsbos, Mog boBL Miizsdl
L505859m 3oBBLOL 93mbMI03MMO GOl bdo 890mbgg3900 3osFoMmdgdmen Fgi3slqdsl.

L505859m dODBBYLOL 93mbMT030L J9b30MMBsDY TgB)-bosgengdo 3MmbBoGHoWGmo Bgysgwrgbol
00995350, 360936900m35605 Job dogM godmfzgmero bgas@Eow®o 9139dGgd0lL 0gbEoxo30MYds
5 bobGHgTeGHoBgds, oo 99gEaMgds ©o©IO0mo B3 gbom  2sdmfzgmer  9539dGHgdMb.
69239¢0M0 9839939006 Fgodegds 2odmazymo: LeE0SYOHO IB35MYOL 9539JE0, F9bs33EgdoL
98399A0, 3979Mb30L 95399E0 s Lbgs Msbsd@gzo GH0oL3Gd0. MMM 90bodbwyemo dodsmwergdom
M3bmgmdo Bo@oMgdemo 33093900 SIBEGHNIOJOL, Lsmsdsdm doBbglom godmfizgmeo LsBm-
2390M90M03-LM305 OO ED35MRJd0 3MmTMqEMHO BILsMOL BIBMTgho 3o 56 ML, Mg
3600900l JYo 40055 5@5F00BoL  SBIOGHM  0505MdJODY  oTMIOWYIMEdS
(@M B5605), 300:Mm36900L QovEbmgds, 35egdOl EIYMMZ0s, IMFY3esEO K YMBIOOL BorIo)-
@MY, ©b5FoEroll Mol BMEs, MYIBMMO FOHMdGIGOoL 3MMZME0Mmgds,  F3MMbocrMdol
3D5M©0 bBstxgd0, BMOL ASMJNMYOs,  LsdMTsm EOHMOL Bs3IMY0, 3BrMEYJEHOYMdOL
3903060905, JIHEOMDS, LIOEOWO S FMsgseo Ubgs [33, pp. 42-63; 42, p. 293; 14, p. 41; 46, p. 112; 5,
p. 184, 199; 13, pp. 187-188]. Lom5d59m d0BEYLOL IWYIOMO S LJ>OYNBOMO A3 gbgdoL Fg30-
“0ob30Md0L 3OMEgLdo J6356 3GIMDdEYALL JABoL ol FoMgdmgds, HMI LJsMHYMBOMO BogdEMMmJdOL
20653 gbmds 9.5, 9059MbgBOo, b 0lgmMO BodBHMEOmYO0s, MMIJWMS AOBMIZS MBS
993060990 JoEyMIdgd0m J9vdgdgEr0s, 85906, HMEILIE IIO00 BoJBHMMIOOL 1TgEglmds
969G )0 boliosmolvs (8545000, LEMsdadm dBoBbILTo ASBLMME30gEgdeo 0b3gLEHOE0s,
390900 FoslbOYd0 s FMBOIMYOEYd0, ILSJIJOWMS MOMPYBMBY, LEwsErm IHMIol
9b5BEsmMgds s bbgs).

396300560900L M9bsdgMHM3g 9Bs3DY 08 J39969080, Losis 339 BMBI30MBOMYPIL LomssTm
06LGHM0900, Bo30MbO SOLAOL M5 08IBsE ToMO BHMEIWIMHO 5360530l 6 LEbgMdGO30
»39000bFoMZ30L“ (50 M3 LsBOOLOM Yz9wsbg Igoxg d0dsMmwangdsl Jabol ,,dsg5M0“ sDoMEGMwo
05059900), 059009653 BsmMsdsdm doBBYLOL Lobgwdfoym MgaMEoMgdols 9x9dEosbo dgomm-
@990 dogdols s 45dmygbgdols globgd. s3sbmsb, s@lsbodbsgos oliog, MHMI Lsmsdsdm 0bwbid)-
0530 396990MM39 B9JbmErMma0gdol 356300509059, MbEs0b ®edsdgdol 0bEgblogozsE0sad
(396L53290009d000 dMEM MO0 SMIIWo f90s), sHBIOEGMEO 05959900l bobgmdMozds ©039gM-
LOG0353050, MMM s LEMOEMIB Tobds ,,0063JaMsE303“ Fobs30MMBS 15MsTsdm dBBILOL
dbO»o6  dMIHAMYOYDg FMMYJOIMo TG 39GH0byMEo  0bLEMKTGbEHIOOL  Fgdm@Ebols o
Lo693es8m 9dGH03Mm09d0L sBMEOL 530 gdIMds. UMM, sDIOEH™MEO 05353900l M3
90Bbga0s 1565990M™3g 9@93DBg Lomsdsdm 3930l Bsdmyserodgdols ghHm-9Mod MdmzMgl ,mM0-
3900 [20, p. 36], MMIgoiE 35MGOMYdL olgmo 0bLEHOWIIHEHJIOL BsOMM EO535BMbTo, G-
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4MOAd0EY 390005 093505 (BHgwrg30B0s, MOOM, ML), 0bEHIRMmoMIdIMEo 0bEgMbad M93-
59980, bL@EOSWMMHO dgEos LTS gd9gd0, J1Bol BOEDMMPIOO s 3MbEGHIMYdO, L3MBLMOMEOo

39dBH0o3mdgd0 @9 5.9.

3999990900, A39MPO 53v95MMM 00 FoMgdmgdalsg, HMIgE0E 499Mm339000ws© bodbgmwmo s
©535bslosmMYdYE0s Lomsdsdm 0bELEMOOL MsbsdgM™mag GH9bwabrogdolsmgol, — gl sGol
06@gm69¢) G9dbmemyogdol LiMego Ggddom 4sbg30msMmgds. Tbg3germdsdo 23593l mbersob
3BOGHMEo 5859900, MOMIWGdo3 Fmombmgl M30©MMILs 300 LILEIMEGHM LsMm3gMoEom
boexqdL GgLsdsA0L ,LebTgErgm™™ 1595990msb F9EIMYO0M S HMIGOOE M0MJIoL Yzges S0b-
A909bgdwo FbsmobsM3zol Bobbgmos Bomsdsdm doBbglol dBsME, LHMIRI© 2530 (3JMIdS®,
9obsHzomd s, 59539 MM, MoMmgls Fomswo Molggdol 899339 Lgadab@s. Bsgswomac,
9Mm-9gOHmo  335¢0R030IM0  33¢g30L  dobgzom,  OHMIgwoi  Bo@oMgdmeos  93mm3ol
356599bEH0L 9300000 s gbgds MBMsEm© MBbEIsob sHIOGHWE 1585d90L, babyslidrymos sbigm
0535390056 sbME0MGOIM0 brymo 3500 3OMdENGTs: 1. MIVE0MMDI; 2. G0l omgmMmgds; 3.
3930m0530 99093960 M93esds; 4. 105059@5FMI0EIOIEGO; 5. MOV Hermgsbms Bstrmgs [16,
pp- 5-17].

505L 9853 gds 0bog, MM s1g0 M85dgd0L B0dfmEIdgo 333560930 bIoMs ©sMgROLE)-
H0MIOME0 50056 MBIMOME Dmbgddo [4, pp. 30-31]. LHmEgw sdom s0blibgds Gow3gmemo J399-
Bgool d0BsbdodsMmmo d3germdgdo, ghmo dbMHogz, Lbgswslbgs dgdsbobdoom gdMIMmEmb
305925 MbEs0b 059590l, beagmm, Bgmerg IbG03, ssfiglimb s 898moMMb sligmo 1sdsdgdols
9839JAHMO0  FoM93MoMmgdgo b6mMIgdo. 93 3MHMBE9Igd0L  9dGHuner0BIool mzslsBOHOLom
24980bB53e0L0 963 LoJoMM3gE M, LoESE MBEsb (LOLEHINM-geg]EPMbYwo BmMTom Jmfiym-
000) 5HDIOEH™MEO 15353900 Lomsggl 00gdL 2010 Ferosb. MGFOM 50MY, LadsHGOM 93:mbmTnzs%bg
390595350 396000 BsdsBOLM 9EHO3bY LoMsT5TM EFglYdYYOJOOL - LodMMOBYgdOL, BHMEs-
WoBdGHMMJO0L, L0535 535M5EHJIOL BoeMmbgdOL, d0byM 30Ydgd0L, WoGHMO0L 3MI3s60900l —
9mB0353905 §399456580 Fgodemgds s0blbsl, g@mo db&mog, g. §. »,Ds3dsMOL 98gdGH0m”, ML
5060360 BBIOHM 2553005 530I530L ,HBMb0EIL* bgdssMMME doBBYLsJEH03MmdYIdTO s,
39L50530LO, 35BBS SYMO MeF5dgdOLEEI0 BM3gEo 06E IO, bmerm, Igmdg FbMog, 03 3gMHom-
©OoLsM30L 5MLYdIMEo M39dgzMmdol oo EMmbom, Msdsz GgolBvEs SHIOEHME MsTsdgddo
dmbobargmdol goM339w9co bgRdgbEHob, ,)(390900“ 39dE0MYdOL dobbom, B30l ghmyzsMo
£209949%90900 Bogd@mMol Gmwo.

5153360l Bog09M. VMEML, 50dsbEMdEX0305, Bsbo ogMlgsm d9dwgy Ib0dzbgem3zs69L
3bGHMOAL - Lomsdsdm d0BbYLOL MMMl FOHOWITO JEPMBSWBSE 56 SGYOMOL M0TY
26039MBOMOH0  BMEOIMWS,  9MIJE  JbLb3s390Mwo  Boymdgdo  sMLYdMOL  LbZsslbgs
»30IGM500%, M3 ©IM30YIN0s 005Dg, v 596 Fob30mMmYOIMEO Fglisdsdolo
d5DoM0: 08 §394690d0, LG Lb3sILB3Zs G030l sBsMEHWE 1535990 533l OO bbols CLEBMMOo.,
000158589900l M306EHBO 0DBB0s 2oMMds s FgBfows 0dob gosBMGds, ¥ HMIE Msdsddo
M5 LObAoMO®M S M MPIbMBOL Msbbgdom FgodEgds BogHmmlb ssdosbo [20, p. 89]; sbgm
939969080 L0535 BOBBILO 5HOL BsOIMME O39IOLOROFOMIOMO S PJMIRMEOMYOMO (56
2300DMHOMWS© M9 gdo)  0bEMLEHMOS, 8590b, GMmELsg  SHBIOGMEO 15353900l
»29900535M0% dsBOIOOL 300MdGBT0 2oblb339d90s GMYMM Fmsdsdgms J3935, 0Ly 93mbm-
003519 Bg253gbols bsllosmo. sdo@ma, gMm J399s65do 9x39d@0sbo godmygbgdemo doymdgdo
56 990degds sbgm03g 9B9JGH0bs®© Bsomzswml bbgs J39ybolamzol. 5dgsb gs8mdobay,
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MmIgerodg ghmo 439960l mbog FoMs3gdeo Lomsdsdm doBBILIM©EIOL bbgoalbgs J39-
456590 g™ 259mygbgds 30 96 0gbgdMs FoMmYdMENO, 56599 J39YbgdolL Lo 3gmglic Qsdm(300-
90900l s 3M9dBHo3zol  Bglfogano-gosboeoBgds s dolo  3mbzMg@mwo  J3gybols  (BggbL
3900bgz93500, LdoOM39WMb) LsbMYsMYOMO3Z, LML O, 3GV, 93mbmTozwe Lob®g-
090m5b Boloaygds.

ECONOMICS

RETROSPECTION OF TRANSFORMING GAMBLING GAMES TO
GAMBLING BUSINESS AND THE CONTEMPORARY PARADIGM

BESIK BOLKVADZE
e-mail:besik.bolkvadze@bsu.edu.ge
Batumi Shota Rustaveli State University

ABSTRACT: The paper refers to one of the most topical issues of the modern global world. This problem is
gambling that has negative as well as some positive impact on the economy of the country and the society
general. The paper considers the challenging issues of the gambling policy from pragmatic as well as conceptual
point of view, where the social losses and economic benefits of gambling are presented, genesis of gambling
games is discussed, inevitability of transparency of gambling policy is reasoned, responsible gambling approach
is prioritized, the models of state gambling regulation are analyzed, issues of gambling related money laundering,
conceptual and zonal gambling approaches, monetary and nonmonetary aspects of gambling, stakeholders of
gaming industry, the evolution of gambling in global context, restrictions connected to gambling and other
actual questions are also characterized. Herewith, the author suggests some corresponding problem-solving
recommendations directed towards the efficient state regulation of gambling and gaming industry as a whole.

KEY WORDS: gambling, gambling business, gambling, gambling industry, gambling market.
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0YomMMIW0). Mrlms39wo, Mmym®3 dobo Msbsmmmo v §obsdmMdgo dmsBmmgzbggdol
Log3d3e0sbs@ d3mbY, 339MPL 3960 5I1300Es SMOLGHMEBHIWIL BoEMBEMROSL. sl dggdem
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3°9m3M033bsgm, O®MI  OHMLMOZIo  0EbMds  SMOLEMEIIL  bo3MMMO3  JoOmEgbmgzsbo
00O Md0bs3.  BMymOE  3bmdowos, 0msby  39BH®mofds  Mscdbs  bgdglioml  gdgligarols
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693m00dg LsgEMME 56 MO0 Tobs, berewm 5. boengzsdo Fgmlis@y30Lgdl BEOSBOL - 3apaBsIit TyX.
21939 Bb3olbgs35M5@os  AoagdIwo  GHgmdobo BmEsgrgmds. Lsdg3bogmm oM@ mEmsdo
M35 gMds 495BMGOM0s, HMYMM IMEFWOEMds (3. bnbHsdg), sbg3zg, OMAMEE Tgboggolicmds (b.
Bomosdg) Foxbm@gdl ImMob. HMLMZIMEMA05d0 253MEILYOME0s FMEIEYMdOL, OMYMEM3
Lodd3000U, LoEob)ol godmdbs@zge GHIMT0bs© AosBMYOS (3. WIBYEY). LHmMgE 53 og9d0m
05606056 35 4. Bmzd0dg s o. boengsdo ImEgdne 3mbEgJuEGHT0, 3. d5WIMBEL 3o LsgMom
25803390900 593L. g. bobmododg oohbg3l, Mmd dmEswgmds 99993bgdomo 3MmEglos, dobmgol
396303600 O™, HmamME gudom gu sMOLEHMEGHIWILSE s OOz Loz [bobomodody 9.,
2015:73-74]. 50 960093b9cmd0® IMEFIWGMBS sMEIO MoMTbdo 5O ILEMMEGDS. 53390
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sBOMILHZOILHZMBS 0393V 29AJIOMBBS s BdBOMZBGIL MaMATbgddo, GLoE Fyotrm
A9JLGHOL 5655009339 )M oMb B03Yo3L bogdy.

»398boLEAEHYsMLBT0“  FM35¢RgMM3s0  0©YYH-0gdoGEO  IMEH0390L  FmOOL  gOH?-9M0
9600836900m3560, Joxb9OHMBLIMD ghme, 89amdOHvyemo LoyzsMmeos. HMLmMLzgmoll bgogzsl
393MdOMILMD 535300090000 50 Fgdmbgzgzsdog Bbgoalbgs Fgodm 99seodgdls. dgamdmMmdols
983060300l Bs3MbOYsE0dgdws©  JMoLEGH0BWwo s MOLEMEIILYMo  FmdR3Mgd9d0
0530LMBWOE 03190L JoMnro bowbw®mo ddsbszzoamdols s Ms0bE®dOL 0bLEGHOGMEIOUL.
»3953b0oLEHYoMLBOL*  3gMlimbagms sdgamdMadolL 3006303900 - Abgoglgds s MBLHMOMdS,
093mdMMBdOL  459m3egbol BMMIGO0 - MMMOYOMNISBH030L(39ds, OO ymxbol LwGzowo,
WOH00YONEIbTMYds - FmIEObsMYIMOL SGOLEGMGIMIL IgRMOOMIOL 0YMMO0LL, GMIgEos
»003005dgl 900035805 foMmdmpgbocro [bobmodody g., 2009:563-81].

HL053900L obLO3MPMIOME 3930OL SMOLEHMEHIGLMD 9. bobmododg bgagl 900399H
Lo 98580 9OH-9MHMO FMBELTIBEHWOO FMAWZMIBOL, ,59939009Lm bEFMeEPol”, HMLM3gEOLgME
063903609¢35(309080. 85600505, GO390 30)35F0 30MHEI306 56 sbliYbgdL sMEF 93GH™ML s
53 0gMOOYOL, BogMsd sLobsgl ol 3mgdols BgmEyg 3ewsbdo - 39MHLmbsggdo BJoMsw LHimMgo 53
0d3m9d0L dobgzom dmddggdgb, bbby IYMHEbMBOM 94se0dgdI6 ™300 TmGogm®,
BbymdM0g 30:06(30390L, 2806M9d0L PHOMMIME0 M30L9ds LHMMI ,L54939009Lm Lsdmseol™ Lsbom
50F93L Mgl mbgl. gogobligbmm ghm-gemo 860d3bgemazsbo BbymdMmogo dsbsliosmgdgewro
053900l FoMgdoLsM30L - Lobag, GMAgEoE Bsv390gbm Bsdsos MM 30O GLMdL -
03009692390 mdsLs @5 LOAMBHgL TmGOL. SLg3g A9B0ToMEHGdS Lombgg  sMOLEHMEHILILDbSG.
»0039009LM Bs8woE0“ Do 50MBs BIM0gEds 0bOoL Sb5MId© FGMBMIBMID MsMBOMOL MHMU.
53M0Mmbols s 93056OEOL 3933930 “930MOMLBMDYd0s - {doMms LoTsdsols s Bmbgmbg-
399adob 459mIbsGH3I90, beagrm FHoMmogeol 493ds ,b539mgbem LELYs0s“, MYBsE MM
©9300M9L 0309l 590005690l s bdmddgm 49gadsl LEW]dbowo Lsboom FomBmy30AgbL.
219039 LM gBs  s0MBOgL  bgliBob-aMgxsbTs s  BHIMOgEds Lolodml  Lszombols
3°0509439GH0LL. MO 130OYMBL GO - ©dmddgEMds, HMIYOE BOMOOL GHMERLO 0ym
@5 293Mbm 35853005, HMBgwoi WMol obMmE39L FwolbImMds - Lormzgmglbe aBs Lollodmls
033w 04m.  sOHOLAMAIXLIIO  ,L59939096M  Bede0s“  s©JdIME0  3mgdol  FMeg35M0
306398300, Logz5M¥ oL, RoBLsBP3MYIT0E. MHMLMs3gE0 LOY35MMOL MM 30N BMMTsl
Jm60b, 1300590603 BLOY35MIEBS S LOdZ5L FMMOL L) 39mgLML - 5©5T0sbE LoYy3z5MIEL 0MBYIL.
9005305, MI HYLMOZIO SOOLEMGHIIL 53l 4953w 35390L o MBOORIOL 30l
30mgdsl, o3 gbdsgds  IMOHEMO-DBbgMIM0Z30  1s30MHYOIOL  SbEIgdIMMs©  QoBOPILS o
0639036093 06M90500. [bobmodody 9., 2009:394-395,410-416].

»398bOLEHYoMLBOL*  §331935MMs BMEOL  Foblv3MNOMYIME  sSHOMILBIsLbZIMdL  0fi3g3L
BODS ,05OD5E0 LOToMMNHWO®. 9. bobm®OdOIOL 456T5MEHJd0M, 5333500 LSOO FrEOLLIMBL
305 356mbom 90350LF0bGdIM 56 Moy ©, (5890 LOEISEOM, 0BIB0 LOTIOMSWL, MoE3
3093 goOHmbg  535380670L  GHoMmogeols s  bglGeb-aMgxbol  dmddggdol  3Mobizodl
3oLAHMGHIGL96. 0L LOEWSE3006 oMby 0wgdIb Lo 3gmglicm 4owHY39GOWOL s
L535MMHEL 50O GdGD 9GS FoMMELORIEXdOL 96 BYEoy0m™o bm®mIgdol o330m, s53)©
LH™mMH9 ,,d5005¢0 LEFMMOWOL” 30b3030m, M3 Fo0 JIGEIOOL FoToMMEGdOL ISt Loggmdzgarl
060U 2565 LElodMmb 930DBMPOLHL, 0x039 BB FgMmMmEYdS BxliGsbol fadowdo: ,,396, LadsGrmsgo
oMo gmeoly guemls ogs Mo’ (1308.2.). 5dog 03039 ©IBHZ0O™MZS 9J3Lb BOIBIL o
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LOEBMO300B  ASTMIEOBMY X JEMOOLOZID, MobsyMIBMBOLEZN6  FerfmEadL  sEMYLIGU,
dox 69Ol [bobmodody g., 2009:463-467]. 500360 BOHSHOL godmerzgbs 3mgdsdo sGOLEMEJE0-
DImobss 03938060930, 59gbs dobo  BHMBLBIOOL Logombols dglfagms 0oMydsbgddo
960383690m35605 HMLmsgzgeols Abmawdbgzgumd®ogo 3OFsALOL §gsmmgdol maMadbols 36Hm-

39LOL LY. 39393DMM 3Mb3IMgEHME 3:m5EFJJUGHIOL MMy Tsbgddo:

13.529.4. ,,Jd65> 85600005 bsdsM0grols bgls Ggoddl bdganls bgowsw®.
50.1308.2. ,,(396, 1383561025¢00 B0 JOLS ey 035 MO
05¢0d.: ,IIpaBocympio clieaTh BOIBHO, YTOG U CTBOJI CYXOH 3aIBes .
»Cepiie ¢ cepAlieM — KaK 3BEHO .

693m0.: ,IIpaBmoii )KU3Hb CyXOMY ZpeBy MOXKET GBITH BO3BpalleHa .

»'bI IOMMH, KaK IIPaBJa CepALA IIyTh HAXOLUT K CEPALY OImKHuX .
bogng.: ,IIpaBenHsIit Cy s CyX0#i TOIOIH O3€IE€HUT, TYT MBIC/Ib ICHA".

»3aMBICEJ CEPZIIa OJHOTO COBIIAJ C TEM APYIHM, Tebe 3HaTh!"

dodmbGHo 30039 LEHMOJmBTo 050050 BooMmse0ol* bo33Ws© ,0530LMRsw LsToM-
05L“ MoMRIBOL s ,450HT5M0 bob Sl0Y39390¢5“ FMYFMEIOL SEMILIEL, OMA ,,0030LvIREIQ
0@LEOWEML LodsMmmowo® (IIpaBocynpio caeIaTs BOIBHO), M3 UOHYIEXP05Q 56 Tgglodsdgds ©gbL.
dmotdbgaro dgmeg BMEBsdo Loghmm 56 sblighgdl LadsMmowl s Fbmem bgliGsbols o
A9M09ol aems LosbErMmzol JgBORMOIL Motydbol - ,Cepzile ¢ cepalleM — Kak 3BEHO™.
05 dMbE0 53 G9000b3935303 1300 530LYYBEGI0M J3YHMD LEMMYTb BHYJLEL s 53gdL
35l 0ligo 860 BYEM356 YEIWGOL, MMaMMoi dmiEgdweo Ggdmbgnzqdos.

31939 930G MoMRTBD 935d3L Loddg 8. 6MEvyd0dol Ggdmbzgzsdoy. dmamdbgwo
Lo3sMMOL  bo33Eo© LogmaEbagl sblgbgdl s TsGmowr Logmabergl (IlpaBeaHsIH KU3HB)
900RBg3L 293HToMm0 bol 50Ygbol FglsdgdEmds. dgmeg Foowomo 3o 53 dgdmbggzsdos
535005, LEYODME 555 Boblighgdo LsBsMMowo s sFXIMSE TBMEME 39MHLMbIYOOL
BNW®S  MOM0YOHNToLHMSGBIOsS  godmbo@wo, Moz oMadobol  933035wgbEBMdOL  bamolbl
LogMIbMBEISE 5QHOMGOL.

Mo3 899bgds 5. boengsdol moMmpdsbl, 30M39w LEMOJMEdo  LsToMMool  TgLody3z0Lo©
399my9gbgdos cya (LolodsMHMEM) O 50Y339A) M MMYBowo FsMmowo - IIpaBesHbIii.
0560560l Jobgz0m, LfimegE 59335600 ,8501005¢0 LELHBMMEIM* 53(35690L godbToM seg0l bals
(cyxoit Tomois). 8oMydbgEro 0439 535BHgdL 93H303gd0m FMHOBOL - TyT MbBICAs sAcHA® (5] SBOO
Boog0s). OHMymOE 503mPbs, 59 9dmbgzgzsdo dgsMgdom BMLEHO TgLo@BY3oLMdom FoOOL
©9bolgMwo 30056905 Mcdsbdo, 3y gmeg LGHModmbo o. bowrgsdmsbss FbmeErme
39BOxRMOOL  Mmbybgs oMadbowro  (,3aMbIcen cepAlla OZHOTO COBIAI C TeM JPYyTUM'),
399mGM39005 M50 BTN S ET5BJOY0S FNMYIBIOlgyeo 9b0d3bs - Tebe
3HaTB!

99m69 LGHOMGBoOL 30639 LAHMOJMEJo BOEBIL ,LabY gmgeols Fbolbs” OHMlmzgEMmE™mygdo
3530069096  sGOLEAMAIL IMAM3mdsL Lyewols dgliobgd. 9. bobmododg  8oobhbggl, Mma
MML0O39W0 39605 03bMdL SOOLGHMAGHIWL 5©0bodb mdM3madsl s Msgz0lgdM 0bEgm-
36M9Bo305L 3300535HMBL. 3mgB0 F0sbs o6 0393905 sMOLEHMGHIIL 3MbEIBRE0L brIEmsb
053530060H9d0m. 3m9dsdo  9gbsemPBmbgdmemos  JOobGHosbmwo  Homdmpabs gmggwo  Lmemols
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0300L30gMHMdOL  Tgbobgd, ™I3s SMOLEAMAEIILGo bryeols 2oagds BBL BOsBsdo ,Loby
g4m3@0obs Gobols®, Loog »EHobob Labg® bLryeols Mbs Bodbsgwgl [bobmodody 9., 2009:326-7].

,B5bg 4mgwobs Gobobs” bbgosalibzs 3mMdom 45wsol Mstydsbgddo. s. bogrgsdol motmydsbdo
LogOHNME 5IMEHMZIO0s FMEJINE0 BODS, bmerm dogrdmb@o dbmem ,Lsbgb* mMaMydbol,
»B9B0“ 450mFBHM390wo 593 (Ot Tebs 3meck 06Uk Kaxmblil). bmerme 3. boyzmdodg mstydbol
LEOHYYEYMBOESE O 5©IY339G IO dnge BEHMOJmbL (Obpas Tem Bo Bceit BceleHHOH cO3mai THI,
efuHBIi 60r). ©)6s 500b0dbML obog, MMA 3. d5EdMbEO s 3. By3d0dg ,Lobol“ 2smbsbo@sgs©
2456Ubgs390M@ BmGIGOL 0MBY396. Glivyero gbol 396930 2sdmIEobsMg mvy 30aLxgegdm,
Bm3d0dol Jogl  s®gdEo 39Mbos - O6pasz - 3936  SHEMLSS  9MOLEHMGHIgLYME, o3
d9dmbggzsdo 30, HMLm3zgEobg, ,LobgLML®, 30Mg dogrBmbEOL d0gMH YOO FmMIs -
00K, 653 30MEI30M0  MMPTsbo  MBOMS, 30009 3MbGHIJuLEHO®  omzswwolfobydmwo
39L5BY30L0. 3b5HMo FqLadsdolo 3mb@EadlEgdo:

0.2.1. ,39 @IgODM geom, 396 93496 Loby gmzmols Gobols“.
doed.: ,Bor, cosmaBmuit Mmup ogHaxasl! OT Tebs 3MeCh OOMMK KaXKIbIH .
6349d.: ,,O6pa3 Tes BO Bceil BCeJIeHHOH CO3Ta THI, eAUHBIH 60T .

bogng.:“ boxe emuHslif, Tl co37a BCe, YTO BOSUTCA BOKPYT HAC".

ObM39WMEMmgd0 bdomo 5060365396 ,,3983b0LEYsMbEd0* sMOLEMEJEgl Ag@s80bOIMMO
sBMM3b9d0L  Lbgosolibgs  @g@EHOwgdol  458m3waboll  d9dmbgnzgdleg. 9Mm-gHmo  Bomyobos
9d3Mm905 396930 Logsbms Mmbo Lafyolo gergdgb@Eob (Fyswo, 35900, 393bE0 s Joffs) Fglabgd.
393590 LO3Z3WOWO QOSBMYIME0S, HMYME3 LBYMEol sdws Lfmemgo 93 mmbo gagdgb@ologsb,
050996 LMol omo30LMBIds S 5Fogds.  3bsbmom smo  goa@sbol  Ggdmbggzgdo
05M05690d0:

36.884.4. ,,0508¢00b hgdbo 35330660, 9933M0303560 Lryarms LoMsbS .
50.1304. ,,0396Hmbs 999390069, 60 33005 EsTBLBSL LrrGols BMBsLY,
39EBLY, Pgoels o dofobs, 35gMMs b AOHMTobS®.

0oed.: ,IITuus! k gymaM BBepX CTPEMATCS — TaK U TeJIO XKAET KOHIA .
,»3a MEHI MOJIX ThI 60ra, 4T06 CMATYMIICA OH HEMHOTO,

U orkpoercst fopora [0 sKeIaHbsI MOETO".

6399.:,,Bposs oM MOM CTUXUY, BO3HOLIYCh B TYXOBHBIM PAZ, .
»YMOJISIH TBOPLA, YTOO BBIXOJ, Aajl U3 TIIEHHOM MHE TEMHHUIIBL,

I'me orous, BoJa, ¥ BO3ZAYX, M 3eMJIL KIaZyT IPAHULBL".

bogng.: , YK pasIoKUIach MO IIOTh, HA YCOIILIETO MIOXOXY .
»Ilomonuce bory, MoxeT ObITh, CHUMET C MEHA TPY/, XKU3HU CeH,

ITpexpaiity 1a3uTh IO CTE3AM 3€MJIH, BO3YXa, BOK, OTHEH .

3- 05¢03MbE0 3063900 LEHMOJMBOL MIMYABOLOL LogHME 56 SHLGHIDL ,,39300MLS“ S ,LXYEMS
Lo®sL", dogwo bGHMoJmbo 1033OWol IMEMEOboL sdmdbsBH39wo TYBHIBRMMLS, OHMIGELoS
0006 dbgero ™35 Jbol s LogMomm o6 Jgmlodsdgdl gEsbl. 0039 bgds Tgmy
3900b3935803 - 039 LEGHM®OJMbo LMW MEZ30LYBWSE, FgYLsdITME MOl MeMYTboo.



134

SGNLSMSIR0BINL 335920 ,,33BLOLAGISNMLOGLY LS DL & ILIR (1633563330

M3 999bgds 4. 639d0dol st dsbl, 50 Jg0mbgg35d0 110 33OEPOL F5FMLObES35 Boblgbgdos
093963005 58S (monwTu Mou cTrxuM) QS BYIEms 0380 sls3¢rd (BO3HONTYCH B [yXOBHEIH PAT), M5(3
5009335396 GqLoBY30LMdDBY  F93HY39wgdL  ©IEIBLS s MIMABBL ML, sbg3zgs  dgmey
d90mbgg35d03 - Jmstydbgero sbobgergdl mmb gwgdgb@l (orons, Boma, M BO3LYX, M 3eMILI),
HMIGIDb 45633 MEHMEgds LOIZLOWL.

3. boe3580 sbLGbadL FbMEM LbgmEol Sl (pasIoXMIACh MOS IUIOTH) QS F9MPOIGIL0MDHY
5Abo3Lgdsly (Ha yCOIIIero IMOX0XKY), 56 50l 53063093 gdw0 ,35380Mb0" s FgMHm3s ,LvEms
LoMSLOY, 53 M0YSIWME  SMOLAMGHIILASE  FmIEobsMgss doBbgmero. 53 Fgdombggzsdo
65300905055 QIEME0 933035¢qbEGMBds 30639we© S FgmMgme Fysmmgdl dmob, dmedadbgwo
dbOwmE BmYoo  Fgbo@YzoLmdIOom  F9IMmoBsOYgds. dgmeg 3mbGHJuGHO 30 FgEsMgdom
5009335310555 MMdbono. 53 9gdmbggzsdo dmocydbgero Bsdmmazwol mmbogg 9wgdab@l
(3emurn, Bo3myxa, BoJI, OrHelt) 05 3500m9b 256dmEqdsl Loggzoma HoMdmy3z0pqbU.

ab939 39690 3m93m3z9ds 30gdsdo sMOLEBHMEHIEGL SOLGOMBOL Mmmb J0BGDBL (Fo@gHoswMMO,
R3O0, 30ddg0, LMo J0BGHOo By F0Bb0). Fomsb 3mgdsdo dmbligbogdwamos
35390050 doBYbo - 60300 s WIb0TEMWgdoMO JoByBO L3500 [bobmodody 9., 2009:519-
530]. 50b0dbmo 36989808 y39wsBy BMLE 933035¢gBEIOL 5. o350 §307535HMBL. ,35¢Ol™
39LoBY30L5® o060 LEMOEYdS Homr (35¢00, IMZsegmds), beaerm ,6ogmol” dgbs@ygzols
- coxpoBue (396d0). 1939 39630 993L 359mygbgdmEro IMEgdve 3mbEIJLEHT0 3. BogdMbEL - KiIas,
COKPOBHII, COKPOBEHHBIH, beanm ,35¢00% 2500@M3909905. LOMW0o© 2bLb39390mwo 0bEHIM3MY-
ASE00ms 2oIM(3999)0 dmgero bEModmbo 3. 64y3md0dol MmaMadsbdo (Bercimux 3anoBeneil cepala
MHUD pacKpbI eMy cKpwxanau). 50 0990;mbggzsdo dmotgdbgero 0o30Lgdwe  0b@gM36mgdEecosl
2300535HMBL 5 5M3HBNMLE) 05MRTBIBMD 33593l bogdg. 3bsbmo mommgmero Bsmysbo:

4.147.3. 00 @bobo Lemgeoobs,

0905 bogmo s gogro,
05¢00.: B Helt, 371aT0I1, BOCTOPT BCeJIEHHOH, KJIaJ, COKPOBUIL, COKPOBEHHBIIA,
6399.:Bercinx 3anoBeeil cepALa MUP PaCKpPhLI eMy CKPIDKATIH,

bong.: OH — pagocTe Mupa, OH JOJT ¥ OH COKPOBHIINE CTPaHBI BCei.

9®oLBMGHIEGL 99393800901 BHMLMZgErolgHye BHgMIBL ;3530 39MR0“ 8. 39OV 53300 B3O MIdo
»BOMbMGBoOo  3HgHdobmem-40olm3zol  3983bolEYsmbsbdo, ,m9bols“ ©s L3930 oMYl
19956 030LmM3z0L* (35MdYE 53300 2016:59). 50lsb0dbs30s, HMI FHYMB06O ,,35G0 35MYO“ LogOMME
56 250050l MGYT569dd0. BsMRABI M6 FbmEm 8. 6493d0dg O™ 39HoRMsBOMY-
dMO® 29050GHbML dmgaro bEAMOJMbol 0Ys, Mo SbEgdMM 0bEIM3MYEBHIG0L FobsdoMmMIGIL.
23960 39M0L“ Bo33¢s@ ol sbligbgdl 3ot Ldgbol »bs®ol dgmbgls (crmocobusIit caymars), 306
390L0gbL 53B™MOL Fgambadgdls:

0.12.3. ,33s 59535 999900b, 30635 0LAGBL Jo30 9GO
doed.: ,,Jlyx CBOII ¢ CciryIIaTesieM CBSDKET .
6m3w9d.: ,Ho u 3mech cmoco6GHBIi CIyIIaTh HACIALUTCA MM CIIOJIHA .

boeng.: ,,Byser Muo, KoIb yCTpeMHUIIb K CTUXaM CBOH: YyThe U B30D .
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SHALGMGINBNL 33520 ,,39BLOLAISMLSELS” LS 30 HILIR U1SEH33S6Td 30

306025, MO@amO3 36sbgm, HMLlmeggeol dLlmgedbgggermdsdo 3b0dgbgwmgsbo syowo
300536 9MOLEHMGHIIL MGMOHOGOL. 3mgE0 Logdze0sbs 93bmds s®OLEHMEHIXL Gogrmlm-
5305L 5 0530L93IMOW 255534985390l Aols, L5 IRYOL 0530l 3mgEe JoBogdL s Tbs@zMmen
FMH0do 5300050908 BoEIMbMBOO 00YJOL. HYLMO3gEo sMOLEHMEHIEgL BdRZMHJIIOL 0Ygbgdl
3mgdob LoEIMO 39630005M9dOL LoggrydzEs, 39MLMbIIMS dMmddngdol Bmegzs 3MObE03905,
o3 390m3wgbowos olgm B6TIPPEGHMO Logzombgddo, MMAMMIBOESS TJRMIOMIOL 0,
»059939009LM bEFsEolL  3M0b30300m dmJdggds, oMy doHbgdol dmsgs®o JoBbol dobow(gz
L53w99¢gds© A99myYygbgds s bbg. BowMmlimgome 3mdmzmgdsms 5333500 5MO30MEI30M0 gsdmyg-
6905 BH9duBdo SMMMEgdL To 98Mm3wgbol 3MMm3gLL, ™MMYdsbgddo 30 Fomo 33wg35-dogds
3065oOLMdM030 3¢abol LoMIoLyMEwo ©s LEOWWYMBOWO BsE0BoL Fgdmbggzsdos Tgbsd-
9090, 6oz 59 9BHa3Hg 9 FoMdmoygbl B39bL FmogsM TmEsbsl. sdxgMo® 89393900
M MLmog9wol Mz dbg3gEmdHozo gosmmgdol dbmewmem ol dgdmbgzgzgoo  asbaggbows,
HMIGO0§ 9935090 ILEIMIOS Fysmrm-EaduBdo s Fgledegdemdall 0dEg3s Jomo MaMATbOL
360 m39LgdBY 3306039050 3MBIMYEME MoMATBYOT0.

LITERARY STUDIES

TRACE OF ARISTOTELIANISM IN “THE KNIGHT IN THE
PANTHER'S SKIN” AND IN ITS RUSSIAN TRANSLATIONS

This work was supported by Shota Rustaveli National Science Foundation of Georgia (SRNSFG)
[grant number - PHDF-21-5986]

MARINA MZHAVANADZE

e-mail: marinamjavanadzel001 @gmail.com

Batumi Shota Rustaveli State University

ABSTRACT: The present Article discusses the trace of influence of Aristotle — as one of the most visible
representative among worldview sources of “The Knight in the Panther's Skin” and there is given
experiment about transfer of his doctrines in poetic Russian translations. According to empiric material
we tried to show the cases of expressing Aristotelianism in whole poem, to evaluate equivalency quality
in translations, to identify interrelations between the original and translation and separately in mentioned
translations as well. We consider that the present Article will be beneficial in theoretical and practical
aspect as well for the researches interested in this profile.
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10.

359my9b3099e0 oE MG @s:

398boLEAYMLB0, 3OEILO B30, @IVBOL 3HOBHZYwo GIFuGO s LYo
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PEDAGOGY

PEOPLE WHO HAVE BECOME LEGENDS

NODAR BASILADZE
Professor of st. Thel Abuseridze University of the Patriarchate of Georgia,

Doctor of Pedagogic Sciences

ANNOTATION: There are people who continue to live after death and remain a kind of ideal, a model for future
generations, because "the sun remains shining even after sunset" (Goethe).

Among such people is the famous Polish teacher, writer and pediatrician Janusz Korczak (Henrik
Goldschmidt). In recent years, about him have been written essays and books, plays, movies and legends.

The legend originated on August 5, 1945. Janusz Korczak was an orphan in the Warsaw Ghetto, where two
hundred children were sacrificed by the fascists to "heat" the Treblink stoves, and Janusz Korczak, a well-known
writer and pediatrician, was offered freedom, but he refused to do so and was trapped in Treblink's gas chamber
with his children.

In the same 1945 Korchak's heroism was repeated by Grigol Peradze, a Georgian professor at the University
of Warsaw, who ended his life in the Auschwitz gas chamber instead of a Jewish father with many children.

The essay also talks about Georgian professor Ioseb Jordania, who gave his life ring to a foreign ticketless girl
during a plane crash and ended his beautiful life in the Atlantic Ocean.

KEYWORDS: legend, teacher, pediatrician, writer, professor, hero, fascist, orphanage, gas chamber,
lifeline
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WOMENS FROM THE KHIMSHIASHVILI FAMILY

SHUSHANA PUTKARADZE
e-mail- shushana.putkaradze@bsu.edu.ge

Doctor of Philological Sciences, Professor Emeritus

Batumi Shota Rustaveli State University

Georgian women wrote many glorious pages in the centuries-old history of the Georgian nation. They stood
as strong pillars of families and motherland during the longtime history of Georgia. Georgian women,
distinguished by their chastity and faith were considered as desired brides even by the neighboring nations. As
a confirmation to this the article gives a didactic verse by a 17* century Turkish poet Niyazi Misri in which the
poet praises Georgian women and advises his son to marry a virtuous Georgian woman. And indeed, Georgian
women beautified the royal courts of Byzantium, Iran, the Seljuk and the Ottomans. They used to be the queens
of high cultural and educational background, philanthropic, benevolent and charitable, as the historical sources
mention about them (Martha-Mariam Bagrationi, Tamar Bagrationi — Gurji Khatuni, Tamta Atabagi, the
daughter of Meskhian Shalikashvili, Mihri Shah Sultan, Bezmi Alem Valide sultan, etc.).

Apart from beauty and tenderness the Nature granted Georgian women with heroic spirit as well. They often
fought beside the men for the defense of their motherland and bright future. They used to be martyrs for
national ideals as well as tender lady-loves; they used to bear the names of mother-heroes, crowns of powerful
queens and kerchiefs of honorable women. Our ancestors have always associated the feelings of beauty, virtue,
kindness, love and motherhood with women. This national consciousness has respectively been reflected in the
Georgian language. The language compares Georgian women with celestial luminary bodies, flowers, roses and
light. The attitude towards women reflects the high inner culture of the Georgian nation, humanism, veneration
of women and high spirituality. Al, this is reflected in the Georgian language. In this respect especially
interesting are the words “gatkhoveba” — “giving away as bride” and “meughle” — “a spouse”. The article deals
with the contents and meaning of these words, the principle of naming as well as the richness of the language.

After a general introduction the article deals with the outstanding women living and working in the famous
family of the Khimshiashvilis in Georgia. The readers get acquainted with Dudi Khanum Bezhanidze. I am her
first researcher. On the basis of the information delivered by the Khimshiashvilis immigrated to Turkey as well
as the sources found in Georgia I have presented the contribution of this historical lady to the Georgian society
for the first time (see “Dudi Khanum — the Ruler of Ajara”, newspaper “Sabchota Achara”, 25 April, 1989, p.4).
Dudi Khanum Bezhanidze was the daughter-in-law to Selim Pasha Khimshiashvili, the wife of his son — Ahmed
Pasha Khimshiashvili. She was the ruler of Ajara in 1836-1850 until her son Sherif Beg Khimshiashvili became
of the legal age. With her wise command she evaded Ajara - confined within the Turkish borders — from many
troubles.

The article also deals with the main biographical episodes from the lives of Sherif Beg Khimshiashvili’s
grandchildren — Pikrie Khimshiashvili and Melaat Khimshiashvili. These women were of tragic fate. They
became the victims of the Bolshevik repressions. Pikrie Khimshiashvili died in Baku, while Melaat died in
Istanbul.
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All these three women of the Khimshiashvili family living and working in emigration were distinguished
by physical and spiritual beauty and faithful love towards their motherland. New generations should be raised
on the examples of such glorious Georgian women.
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69060305, 30LO ETHBEYOOLMZOL LBZooLLZS bagrbwMmo 3gdbmemyowm®mo 3mEbs-$3939d0 s 0s-
(50-H9lsHYMgd0E SMBYOIMOES. SBgmMYB0S BOI(3bY-X 935690 293MIEIYOMO LofidwMo sbvy Lo~
060 M0 @5 53561590 SOBYOIO GodMYdO.

dsm0 dgbfageol bvymzowo 35306 go30hbs, HMEILSE dmGMX™Ido 3390w gdom MK b
9605 ©s396980L MM (1977 {erol Bogbwreo) dmGOxmIolL 35030l IMI0GMHJOOLLL o7 do-
dmxgbowo g3ob 6s3gmmds 36559 Fodfigoom ,LofdmMmo amdo® (Lvy®. 1). 0go Rsdm@sbowo oym dm-
XML G50mboL Lmgge FmdolbY30sb. FslBY 353900900 Fo@fgom ogo VII bywmzmboor ms-
0©EYds. 59 B33900MB0L BB F5d0b39 odsbLgbs Bgdl mxsbdo (bgergshsm®ol Imborods-
@o@gGHob bmggmo bgs AbMEHMBYm0) MBGMLO ddol Mgxgdeee 3sbodol doge ©sdBsYdEO
bob dugoglo Bs3gomds, HMIgeEroE 8sFoberol bgmdsls s J3gws sFo®580 36MdOE0s BHodMUL Lsbg-
hmgdom (LwyH. 2). Fmdolbgzol Lsfdmmo 3mdols s BbEbgmOl GHosdmb gmbizombsgrm®mo
258mygqbgds LogMmMs - MO39 odm0ygbgdmes boolisgsb §3960l @alsfrMa. 53 fi39boligsb s-

©©09gd0L J9GAS© J00MJOMOO MOBE03000 (3000 Jgldgergdgeo Lomby, Hmdguog dsFoberols
bgmdsdo (36mdoos 099dgBoL Labgwrfimgdoom.
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0mOx mIob LoHdH 4mdl 90099 9GS SHoEIEOLOL FMBIMToL BHIOHOEHMM0sDY do0mzgboro
dzobs (L. 3-5) s bob (LyH. 6) LafdGmo MdYd0, boErol LMol Lobgwhmmgdoom. olobo gm-
AM3M55309wo© 3odLoMYOWWO s SOfigM oo 0dbs B3qb doge bozm dgmdgbodzowol sdgsboghm-
33w93000 0bLEBHOGHMEGOL JbMyMsn0Ywo gdudgoEool MML 1978 furol Bsxbwymdo.

Fmdolbgz0ol LofdmEmo 3mdO J30Lss. ol BEs30MHBY 11 bsbgmgE0s. Fomo BmIgdos: Low™dy - 6-
7 159, Loashy - 4,5 LA, Log™dg - 9 1O. B3gbo F9Msm@Om, bsbgMYEHYdT0 BolTMEo »bws ymgowroym
bol Lagdo 96w 13gEHYd0, OMIWgdoi 08539 MHEL SLOMEIGdES, HMYMME dmfbrew  FmemFgedo
(3M©MEMO, 0EIWO0, 3osms) bgbgusgzol dMEYJo bol F39ghgdo. LaMgdRslidmeo Slgmo rmdo 99-
00099, MG BbL, bol Lsgsbygdme gomwowo fzhowo 3969300 s6v) JolLaduggerom odbmgg-
0Mmo. gmbsoMo IMfbeo 3ol amdo (LEFoMMO) oligo MMl MBS, HMYMOHOEG Yo9BbE
bmgge Bgs BBMEMBITo ©oalBIMYdme bob 339600 IM[bme GodmL 6w Lofim®dl (L. 7).
59 $o0mb dmbme bsfoarl mv) Bsdmzs30gdm, B396 J030090m FMdobbgzdo bsdmazbo 3ol Lofdvy-
M0 200L AbyogL b5390MBL.

abgmo bob F39hoLysb IMJLMZ00 FHedMIdO F5F5HOL bamdol oMo 393MEILIOO 0ym Jg-
Dmdg 3oMbsmTo (L. 8), 593350039 XMFmL bgmdsdo (Lemggwo gMyg). begge JoMbsmdo slgmo
G50 3065050 B396 dogeo 0gbs 298m3zwgboero 2000 ol s BmEME 39ws3009m, brwm ghyg-
30 9OLGdMo FdM (LM, 9) FMESBoEWO0s .8mErMmEObol Foabowsb (Fmermoobo, 1963:123).

Fmdolbgzol LEFOMMOL 4MdOL OLEHMMOS (MMM 0md3s, 080 VII Lsvy3mbom MsMOMEIdS) do-
2356038690L, H™A sbgmo mdgdo ymMdbol 0w bbgs bogroligsb §3gbols dobomgds ymasdo sMmg3
MBS Ymxzomoygm 3s9mygbgd o s 59 bsg dsl Me3Mm dzgwro obGMMOos 9g0dEgds 3Jmbggl.

35BHYM05MOHO 3N EVOOL 50 9eqd9b@oL HomMmTMdOL BYLEHO OLEBHMMOOL oIbs dbgEros,
300069 590l 535933039090 30093 bbgs Imbs3gdgdo 6 94394690, FogMsd 58 890mbgazsdo golss-
0350069090005 Bods®r39wmTo 37 GMGHWIo 89396559Md0L Boliobgs-gs630m6M9d0Ls s Y-
3bobsb 3060l sYgbgdol s IMbTsMgdol ©d3z9wglbo GHMOOE0YO0. JoMGHM J393Mdo 3060l
5496900l 0bEHMM05 Logdo@m3zgemTo bmad M35 sl gl 0m3eol s bsgsGmgzgarm 53 FbMHog dbm-
Bomb 30039000 J3994obss, B 5M5xBIM0 3004350 56EH03MO Bsbol J35do 653390 s dmy3056m
39600l J30030000 b5g9d Jo6156-Ls(bobeErgdbY, HGMIgams sMLYdMDS 15939 3060 Ygbgdols
@5 3mbTomgdol olEHMMOL 3538060 Yds. 530EHMI 3533MdM, HMI y@MAbol {i3960Lysb 3060l go-
65 bbgs ®mdgarodg 360m©d@oL (05ddsDo 04 Bosy0) sdDoYdals s yngzsdo dob dsdmygby-
0L MBOM 33900 0LEGHMEOOS Fgodegds 3dmbgl.

L0 dgdol SEMH0bEYWo BMbJ30mbow®mo g5dmygbgds 993b0gMgdsdo 3o6goss dglfs-
3000. 3obo oMM BBI30s 0ym Lafbsbgerdo bsmzoby ym@Abol sfM30L 9999y sMR]-
Boo 3sb0sb - F5F00sb {3960l As8mfM3s. LofdmEmo ymdo s Jolo Auysglo bgwbisfymgdo Lads-
0390l bbgoslibzs 379mbgdo 36md0owos ogdsBsgol, bagdsxs30l, Fogmol, Lsfdgazmol s bbgs Lo-
bgfirgdgd0m (93059300, 1968:53; 1972:85).

F530b LMo (sLfBgbo) Lodox 93900 9649 31YYdO JOMOMIIE MO Lsbol ogm: mfobsdo-
36-33060000560 5 bOHHB0s6-EHZ3060m0560. U 7356513690 LgeErol Bgmbsbgwgddos 3s8moygbg-
0mqo (bwyddsdg, 1972:127).

A9630bo ,,LfOMMO* FdgML M353806MHEIds S 30MEs30M0 360d3zbgemdom b0Tbsgl Lsfibgb 0s-
Go0b. 0300 3960 30 obdo®EHIOMos MMYMOE FoFob odmbsfwymo dmfigmdowmds (Jgawr, I-VII,
1950-1964).
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abagnzobol 31%gmdol GgHo@EmMosbg bol mmbzmmbgo gmMdol Lsfidmmo ymdog esgoduo-
M5 AobBg B9bgdYo 3960l A50mbsligergmom (6. 6).

0O} dol 356300 458mx960¢0 FMdoLbY30b Rsdm@sbowo Jaol Lsfidm@mo amdo sebsgmdom
256Ub3930gds sboengobols 3xbgmdol GHgMo@MmMosbg gsdmxngbowo J30Lysb sdBsadmwo bsdo
LofdmEo 2mdoLsh. Job gMo dMEMBY IESBJOME0s §39B0L godmbisligengwo baMawo. 30bwms-
M0 33003900M3 06033939, MM SLgo LEHOMM gMdYPOBY BHMIMYBT0 hoyHOEO ELIHOO Tobss
3065306 053bEYdIMPS s BJIMELL Loddodggdol WsHYmdom offmMadms.

53560l 9obmyMox0me Lobsdwzowgdo (dsFoberols bgmds, 30Mbsmo, 9Myg) o3M(E3IL OO0
A90mb 13bJ30mbsermo ©sbodbmegdsg dbmerm bowols (Blbsero, 3580, MM, yycMhdgbo)
£3960L LshmEoeg BmfYmdOEMBIL 93538060 ds. Lemgge Baws BHYEGHWBbgMLs s 30MbsMdo godm-
39600 M350 BMEGIOL 3Hsdmgdo boligsbss sdHBsgdmo. BbmEmbgmol Gsdm mgwob bo-
Bos. Gobo Loga®mdgs 86 13, Logsbg - 40 119, Lolidg - 6,5 LA. Aol 0Mz0g 2,5 A LoBsVEOL dMEOHEOMMIOO
093L 9903900, dMEMdo s3sMmJdMY0s §3960L odmbsbigargeo MBJol WaMolYdMO go-
O5B0ES. 300b500L FdMDBY FoOBoEHOL GMbJEosl Jol gH® dMEML Fo3Mdgegdeo PsMOLYIGO
Bofoero sbimmagdl. 390 sBOHOm, 30MbsmMOL BHOdML gl BMETS 5EM0bEYEo BMMTs Mbs ogmb,
300069 BBEbgmol GodmUo. Gm™mTs-0my3zs60wwmdom 30 MO39 Jomysbo doMmomss© ghmbso-
M05. G53 9995905 Bgs BbYYEHMBImOL dfEEbIFo0sb #Hodml, 0ao Ima3056m 3gMomool »bs
0y4mb, 56v9 §6m0 Boffoero s 33006 b yoBgbms.

GO0MUL godmygbgds mMbsoMs bgdms. 30MH39w dgdmbgzgzsdo Lsfizgbgw odbsgdme (odm-
b6 boeols (Alboewo, 0mms) 3565830L Jum3z0E0obYsb L39EsEMSE 53 J0Bbom sTDIIOVED
Bobgdo 96 BHmIs™odo subs8bgb o 3HodMmBg 90093L9dbb. BHMToMml BJIM®L dMEHYJ FoEsdL
Q5535M90bgb, HMIgEBg3 9dodg 93900 0gm IFYMdOO. BHodMDBY 4sdmbyemo fizqbo 30 J390mm
3993w 36 3Fgedo, ©306sEgbo B3owgbdol 3509830, yMm3gdms. 9989y §396L olgg
L30ogbdol o wgbyMgddo 6w WsbaMadHy sbbsdbgb s Fglidgargdsdg MO @OL gobds-
30 mds80 393w bY 5YYdHIH.

booligoeb Lsdsgddsbg §3gbol doemgdol gl fabio sMmgmMEo Mbs ogml. dgmeg Halo 30 Bmy30569-
b0 399853900 BsbL. 39013, §98m0qdvIo bowom bogly Gmds®s b3)E0sWw s 50 do-
Bbom 29639m3600 ©)HRIODY 5699 IBYIBY M93LWYdMPS S POMYSTIMTZ9d00 bgarols sbTs-
9000 fbgbogbgb (bme. 10).

G90M 5356530 FoMGHM booligsb Lsdgddgbg H3960L godmbshrcmo mvy 4odmbisyzsbo FMMIFgwo 56
265 gmgowoym. B3960 5HH0m, MBsems 35GMbMd3Y s 53 B3GMbMdOL 306M39w bsbgddo, -
9L ©3060L ogqbgdoLs s FMbBsMgdOl BHEMSOEOYdO XIO 3003 J00sBs© ¢ 0ym Fgbrvy-
0, GodM 59 JoBbomsg 90degdms 4sdmygbgdmogm. MrmEgbsg obersdol 396mbagdanm-
000 3060l Y9905 s FbTsEGds 0oL LGV 03O, G53Md boErolsh Fbmerme
Lododdsbg §i3960L 359mbol, sfiyezol gbdzos 8gobsebwmbs.

J30UL LoHOMEMO 4MdJBOLS s bob FHodMGOOL sMLYdMDS, do0d Tglobgd sMLYd o Jmbs3999d0 dErs-
35¢dbem0g d9935L905L 0aLOHLYMYOL.

X9 900, 59 05M5-bgbsHgmgdol Loboor h39b Loddg 33593l bogroligsb (Bubsgro, 3sdeo, Y-
»d9b0, 0mms) §3960L A5dmbobw s 49639M3b0e 5@ gMH0sEMHO 3 EHMEmOL mdzgwglio gang-
9963900l doabgdsls s godmygbgdabmsb, HMdgEdsi3 OO MHmeo Jgolimvyes dobo 99dmddgo
9bobegmdol Bomxsbm ygmxsdo, dowosbs LsdgmEmbgm s 3MWEHMOHMM 3bmgmgdsdo. doGrms-
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@053, §30L5 s Bob LfdOHO FMBIBOLS MY EOdMIOOL ITBHGOOLS s 453mMmYqgbgdol BMLEO JOm-
BEoma0m®0o LoBO3MBOL IS 3bgEEYds, ToaMed LodsOmzgermdo d939bsbgMmds-39m3069mdols
§o6HIMIMdOL 30603900 3960Ls (g LogmzxEMOMELS SWOSMYOINYE0) S 53539 MM Igborgm-
00b HoMm3MImdoLs s 3963036 d0m IfobsMgdMM J399456530, S1gm0 0sMOM-bgulisfymgdols yo-
9maMmbgds s 353mygbgds 3999Mbgmdols BsdmmM3w0o sMRgdoL FoemrdmTmdoLs s 45bg30msMmgdol
QMM 93s390L Ig0dEgds 3v)39300MM™.

0O} mdol 35630L Jaob LsfdMmo mdgdol Bogow0mBY 0035, HMD Gl 0oMSM-bgbsfiymgdo VII
15993296000 MMHOWEYdS, FoaMsd BoLO SOLGOMDS MBOM >EOMYFSS BOZIMMIOIO. 5ToBMSE 3o~
39069300 25L5B0sMJOGE0s GMbMEMYy wgoErs dmemEOobol JmlisBMgds, GMIgEroE 396 J30Ls s
bob LEFoMO FMdYOOU, 39MdM, Job J0gM domBol MS0MBOL (sbers bgargsBsm®ols dboodsero-
A9GoL) begggar 99gdo 9033090 bols 3odmlmsb 39300609000 450Mmmd3s. 030 53 Go0MU ,lo-
§m6 bg“ mobligbogdl s 0GOS, HMA BHodM b5A0R39W ML 564 LogbgzgE™sh ghmse bo-
243b0bs @ bgerol Bgmob FodMbObEIE5E ObTMGIMES (Fmem©obo, 1963:32, ¢sd. III). 3909
090 §960s, ®™a gb LEFBIBO FHodM ByPLILEIW DB JHMoE ¥Ydz9glo POHMOL FMIObIGYMBL
@5 BgErol Imgas-0myzs60l 515939 MA39wIl 39MH0MEL 353800 YOs (Fmemobo, 1963:97). 5439
Lo0bGHIMILIMS 03.%935b0d30¢0l F0bodbgdsE 0dob Fgliobgd, MHmA Bgmols godmlsbgwsw gmmdbols
Q3LfYO0 Lafbobgeroi 2odmoygbgdms (xog3sbodzowmo, 1964:28).

0939 9936036530, MM IMLsBOIOS bols BHodmL @ 3ol LMo mdoL 453mygbgds Lgwrol bg-
0L Lobgma dsFoberol bgmdols dsgscombg dgodangds 933l 0f393qL, Foa6sed dsmo 4sdmygbg-
05 Md1semE L3069 4HIbOL ILHIMI EILETZ9Vs© Tgodegds J0g30RboMmM. sT5LMSD s 3s-
39063300 A5LsmM39¢oLHobIdGE0s SGJgMmErmy segdlo dMbMBSAOL 39690, MHMA gmMdAbOL @alis-
0650 3063905 bol 05650-06396@Mm0 498m0Yygbgdm©s s 9809 9B 3580 6533900 Lo~
{Bobergdo (dmbmbsdg, 1963:83-89).

5939 330605 GodmUL LobgaimgdsBys 993R9MY0. Lryarbsb-Lsds MMBdYW0sbols s bogm hvwy-
00653300bL gglozmbgddo FgMTob EHodmUL sbLBs o6 dmMy393m390s. LEToR0gIMOME FMEBOWS @o-
OS5l 36356EJdS, M3 SBEIML YL BodML A9BMEJON. Lryebsb-Lsds Godesl sig gobdo®Es-
3L: ,303M0L LYBEOS Bgbgo* (Lsds, 1949:333), 60zm BB0653Z30CMB 30 BB 5G0L ,{ob sbs-
390 B0o35M0 Bgbgo* (Bd0bsd300, 1961:376). Dol 5§39 Fmogal Godamsl IgmMg 496356MEds,
Aol JobgEO300 EHods Ladobbogol (Lodoxsgol-b.3.) doMOL BoEIMOs. (Byd0bsdzowo, 1961:376).
9L 396356BHgdS bl YL 5FoMME0 GOML 39635 EHOLMB: ,,G5dM bowols (Albswro, 3590,
4296d9b0) LofwM30L dMfgmdowmdol Bofowo, ghom Ig@®sdy Mool BmdMmy35wIdIO Go-
3960, ®M3Bgs3 FBIOBZ0m Bo0fMHgds bowol §39b0” (Bogstsedy, 1971:327).

A900ols 5 BOOML IMEboo 2obdoMEHgdsbo Lbodoegdsll 0dErg3s 2oTMZMIZm 9GO,
A3 Godml Abgoglo 36 FJeo 5Mg LYBOOL 6v) Loboowm sgxool BbJ30sLE SLBWIIdES
Q05 35 BodEs 9fimEgdMs.

2190 BdEms LOAMIZ3gDY LEJOSMOS ,,FOJoMS” S ,XSTMB gBro Tmbyg bmbgeols 50656
©5M9x 9605600 (XII Lowm3mbyg), HGMIge0os 35w 56 9bsbs s I6sb39E Ol O Po330039d5L 0f39-
305" (x935b0030¢m0, 1967: 317-318). sLgmo GOdgd0, MHMYMEE 03569 xsz3sbodzowo §ghs, Jo-
090 LR®oLmZoL 96v) JoMmmEo 3OHMBOLMZOL 0ym gsb3Mmzbowo s o ,LadMmdM o-
30090L* MmO (X o35b0dz300, 1946:31-34, 58-59).
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339 JoGmye Fysmmgddo slgoo LadMmdM Fog0Id0, BHOdEGIOL AoMs, Lbgs Labgwfimg-
00m53 dmoblgbogdms (9dbmdo, #0530, wsb3960, LmeMs, BmbBS s bbg.). sLgmO EHodErs-vwy-
53M900L 25630005M90Mo Lobgs BodbMgo-EalvgEgm LodsMm3zgEmdo (sFoMs, dsFobgwro, dsgdgm-
009Mb930, w0960, WsHYMNO) 30390930 bLMRMIdO (Lo M Foy0Yd0), HMIWIdOE To-
Lowm®mo bolgsh (353H30, MgEs) 0gm A50mbsMHBYE0 139E0SXMIE sFoLMZ0L 495639mM3b0w Labs-
M3¢™M ©BYJOBY (303w ob.: 39bodg, 1985:51-63). s1gm0 EHedWs-LBMIdOL Hobsdm™mdgo Bm-
9900 56J9MEMA0IMO®© ILEWOHGOME0S boJoMmzgwml Lbgoslbgs 3mmbgdo (dgbgoms, Boge-
MM, NOHOSIN0) 5 F5M0 THBOIOOL OLEHMM0s BEMgdoo 3000-3500 gl om3zerols (ds-
393560560, 1966:28-34).

30U Lsfd®o 4mdgd0 s bol BodMmgdo gobliszmmmgdme 9ggsligdsl 0dbsbrmMgdl, g@mo dbMog,
390 GHMOHOL obEGHMMOoL, IgmMg FbGOZ, Lompsbm ymnsdo dolo gsdmyggbgdols mz3swlsBOOLOMS.

1339 5M0gMmbgen 500bodbs, H™MA bol 3sdmgdol doMm0mso B3wbd30s ogm bowobl (Abbswo, ov-
09, 463dqb0) shmmzs s [3960LYb oligmo #H3dowol JoMgds, MMAMMOESS 85J35DO MY B5WIYO.
00599 39336000 Bgdmmog 95006036, sbers F9sMgdom 93MEEs© 39369MHId0m 30039 Hoydo
05435Bob 2963 GBS s Fobo EsdBsEYdOLS S FMbTsMGdOL boerbuy® FHMOOEOM B3gwwg-
090%g.

HOAMOE 50060d6s, Lrebob-bsds MmMIY0sbol ,LoEyzol 30mbsdo™ 357dsBol BT EHYdS 56

243b300905 s Boldo FbMEME BosQ05 89Eobo0 ,,33d00o IMEOMIdErol” 360d3bgermdom (bs-
05, 1949:42). 6o3m B90065930¢L 30 3530 ,JsOMe gdlogmbdo® dodds®o ,,dmEMms30L (,EMmo-
o J9bdgeqdmEo 35539 gLoboboge®) 496doMEHNdsd0 dguEobos s MMMIY0sd JmIobs-
M9 53H5gdL (Bd0bsdz0mo, 1961:301). 35935Bol F9EsM9d00 BMLEO s LOHVIEPO bTsMEHId]-
005 9mG9boo Tmms BogsMsdols s 9¢gdusb®mg Emb@Eol doge gsdmEgdre wgdbogzmbgddo
090390l Lobgwirgdom (bogs®sdg, 1971: 105; pemb@o, 1984:67). 35300906 gdm, 53 gobdstrEg-
0900 ¥gmdgbo sMHoL boeols (Abberol, ymwdbol, cmmmol) 3960 sgdMWO, MsBRWo30m
33000, 350530. 5939 F0MOMGOME0s BGMTJHOL LobgbsEzowro BMMIGd0: 393HTGBO °FoMyendo,
00996HbgMls s sBHgmdo, pekmez mvydJmaerdo. g 356513690 JsBmo 3gmdgbosb dowy-
)0 MBS 0gmb.

Lo0bE MM BMFGBML 290403900 FME@O50 Fo3M(390JdIE0 BoIZOL Labgarfimgds,
HMIgeog 3mEHobow0s 5@0.wmbE oL J0gM 458Mm3EI0w ,dsGME 30EMm-mddsms Lo@yzol 3mbs-
90“. 9. 65353000 (36MBsBYg oYMHBMBOM 5¢.0MBE0 [gMs, MM BP0 YGows bmggger Jo-
33969005 © dob sbeErmdsbem BmEgEgddo A93MEIMIOIo 35BoL X0do (wwmb@o, 1984:54). 5dg-
56 890dgds sli3360L Ao8m@obs, HmA brEbsb-Lods MmMdYE0s60oL, b. Bmdobsdz0wols s Lbgsme
309 dcmbligbogdw0 35RO, BIMRRMAOS ,,GIO0WO FMEIMIOIO, 35BOL ILIbYWGdO K 0do-
@56 3m30b5MMBL s 65309l 35396L ,0500530L“ F0bssOLMIMOZ Q96O EHIBBOES.

dibarobl, 09mobs © yMdbob §3960L56 0ligmo 3300w g {3960l sdBIIDL, MMYMMOEFS
054950 M) BoOYO, LodoMM3xW ML y3z9gws JMmbgdo Jobgawbgb, Lysi 99396sbgmds s dgbo-
@9MOS 0Ym O3MEIWIINIO o, dbdM0305, 58 3960L956 IBOEYOIEO MOBRWOZ0m FJowo
Lobidgaro Bbgoalibgs bobgefimgdom ©sd330ME..

0179 53563L5 5 LodsMmMZgEML BMY0gMo Lbgs 3mmbgdo d5ddsBo doMomass© ym@dbol fizgbo-
L96 dBsEIOMH, LETbY-Xo35bgmMT0, Fo3dgm-0dgMbgzls s WsBgMTo MBOM MVMMOLYLD -
050900 354d5Bo 0gm (36MBOWO, HrAMEE 5dorMo dmbobegmdol dseby Lsbwy3356m0 by33900
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(Bepmuies, 1886:34; JInozen, 1905:159). do60mo@o@ 4o9Mdbobash dbsoadmos 05ddsBbo FmMm-
bol bgmdol xdg®30L Msombdo (Ilaspos, 1907:53).

05435Bob sTBOIOL boEroligsb sbersi Folg3gb 5FoM0EB FoolsbEgdwme Fm3sx oM™
8050M0530gd0, HMICgd0iE 09MHJg0olb bbgsslbgs Mo0mbgddo 3bmgMmdgb. LsobEgMgbm Bsd@o
249803065 06g3Mmeol Mo0mbols 33sx0Mms FmEmol. 3OHMBLMO F1Tsbs gwE35Msdol Jog ho-
§960@0 FsboErgdom, o9 Asberol, 3odErol, MmOLs s Y9Mdbol dggdgbmsb gMms 3BIIdIM®
F90beob §3960L5g96 sMMgdeo 89Jdgbo (BMEIsMsdg, 1993:21).

05 3obemols bgmdsdo 894dgbo doMomss dbbeols §3960L96 FBsEIdM©s s 0go Tbmemo
09999%0b LobgEHmmgdom 0gm 36MdOEo. M3, 899d9HOL EILETDIIOESE 5 MM, Jeros-
30U5 Q5 3590l BMYogmo X 0dlsiz 09gbgdbgb. LsdgddnBg Auberol }0dgd0Esb 30 bmdowo oym
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ETHNOGRAPHY

ETHNOGRAPHIC AND ARCHAEOLOGICAL PARALLELS IN MATERIAL
CULTURE AND ITS IMPORTANCE IN THE STUDY OF INDIVIDUAL
ISSUES IN THESE FIELDS OF SCIENCE
(GOBI AND TABO)

NODAR KAKHIDZE

Niko Berdzenishvili Institute
Chief Researcher, Doctor of History

Based on the study of ethnographic and archeological parallel comparable material data, the paper describes
the tools for extracting fruit (pear, apple, and mulberry, grape) juice on the example of a liquidizer bowl.

From the archeological parallels, the VII century liquidizer bowl exhibited in Borjomi Park of Borjomi
Municipality is discussed, which was brought from the village of Chobiskhevi in the same municipality (Fig. 1)
and the stone and wooden liquidizer bowl preserved in the Akhaltsikhe Museum (Fig. 3-6). From the
ethnographic parallels are brought the wooden squeezing tools for making fruit juice, common in the life of the
population of Adjara (Machakheli gorge, Kirnati, Maradidi, Erge) and known to this day, which are known as
tabo (Fig. 7-9).

Based on the mutual reconciliation and analysis of these elements of material culture, the paper examines
the issues of link genesis and production, functional purpose. According to ethnographic materials, the rules of
making and consuming bakmaz and lecher (pumpkin and rice cooked in bakmaz) thickened with honey from
fruit juice have been studied. Bakmaz and Lecher were important elements of traditional folk cuisine, which
until recently were widely used in the daily life of the Georgian population in Adjara and other parts of Georgia,
including the borders of the Republic of Turkey.
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HISTORY

YOUTH ORGANIZATIONS IN ADJARA IN THE 30S OF THE
20TH CENTURY

OTAR TURMANIDZE
e-mail: otar.turmanidze@bsu.edu.ge

Doctor of historical sciences

Abstract: The 30s of the 20th century are the most difficult, even more contradictory, stage of the history of the
youth of Georgia, in particular, Adjara. At this stage of history, youth organizations underwent significant
changes: the number of communist youth increased, new primary organizations were created, young people
actively participated in industrial activities, public-political life, education and culture.

In Adjara, as in Georgia in general, the activities of the Communist Union as a party assistant and reserve were
directly managed by the party bodies. The main goal remained to educate the youth in the spirit of loyalty to
the Communist Party and the Soviet state. Ideological and mass-political work was intended for this purpose,
which was based on lies or half-lies. The article discusses the mass-political repressions that dozens of innocent
young people suffered.

The article examines the process of establishing a pioneering organization in Adjara, the content, forms and
methods of working with the Norch generation. True, the work with the pioneers was based on communist
ideology, but there were also positive moments in this direction, first of all, it concerns children's games, sports
competitions, rest and entertainment issues. Nevertheless, the education and upbringing of the youth was
completely politicized and under the pressure of the communist ideology.

Key words: Adjara, youth organizations, Communist Union, pioneer, political repressions
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HISTORY

FROM THE HISTORY OF NATIONAL LIBERATION MOVEMENT
IN THE SOUTH-WESTERN GEORGIA
(GULO KAIKATSISHVILI)

OTAR GOGOLISHVILI

e-mail: otar.gogolishvili@bsu.edu.ge

Batumi Shota Rustaveli State University

1875 year. Excitement in Kobuleti. The whole Nation, Young and old people, stood against the
conqueror- Turkey. Georgian society was looking hopefully at the heroic struggle of Kobuleti people
against Turkish people and they were planning how to help them out of the trouble. Sergey meskhi wrote
the patriotic letter to Adjarian people and asked them to write about the process of struggle. As an answer,
17th December of 1875, in the newspaper "Droeba"(#142), was printed the extensive article "The letter to
the Editor", which was signed by " Gulai Kaikatsishvili, who lived in the village Sameba, Kobuleti". In this
way Georgian people acquainted with a disinterested patriot of their country

900ggbgd o @WoBIHIGHYHo

20, ,,oMmgds”, Ne 143, 1875.

20, ,,Mmgds”, Ne 125, 1879.

245%D. ,Loboebm gmigeo”, Ne 685, 1916.
245%D. ,Laboebm gmi3gwo”, Ne 685, 1916.
235D. ,Loboewbm gmeigeo”, Ne 20, 1915.
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TRANSLATION STUDIES

MEDICAL TRANSLATION AND ITS ROLE IN THE
DEVELOPMENT OF MEDICINE

ANASTASIA MAKHARADZE

Batumi Shota Rustaveli State University ,Doctoral student

e-mail: anastasia. mkhr43@gmail.com

ABSTRACT: Translation is an ancient human activity and it has always been of great importance in the
development of mankind. In this article we will talk about medical translation and its role in the development
of modern medicine. Medical translation has a long history, the evidence of which are scientific works of ancient
times, which were translated into various languages over the centuries, and thus the knowledge and new
discoveries or achievements were transferred from one country to another. It is impossible to imagine modern
medicine without translation, because all the progress that has made it possible to deal with many diseases in
the 21st century, and often even defeat them, has been made possible by the transfer of achievements and
discoveries, the exchange of knowledge, where there is a great contribution of translation. It is therefore very
important to achieve correct and adequate translation, which is generally a prerequisite for successful
communication and a crucial factor in the medical field.

KEY WORDS: translation, medicine, medical translation, medical terminology, eponyms, abbreviation.

There is no doubt that translation has a great role in the development of civilization and in particular,
development of science. Not only has translation always helped in spreading religion, writing and
literature, but it also served in sharing and transferring scientific knowledge and achievements from one
nation to another all around the world.

In this article we will talk about medical translation. Translation is a crucial factor in disseminating
knowledge and discoveries in the field of medicine. As scholars Vicent Montalt, Karen Zethsen, and
Violetta Karwacka point out in their article, "Medical Translation in the 21st Century - Challenges and
Trends," translation and medicine go hand in hand. If we look at the history of translation, we find that
medical translation has existed since ancient times, as evidenced even by the clay tablets found in ancient
Mesopotamia in cuneiform. Archaeologists have found a dictionary of Sumerian, Ugaritic, Akkadian, and
Hurrian medical content dating back to the 6th century BC. §). 1300 Dated (Montalt/Zethsen/ Karwacka
2018: 27).

The rapid development of medicine is characterized by the discovery and improvement of new
medicines and treatment methods, which are mainly taking place in the leading countries of the world,
from where the latest achievements are spread all over the world, in which the role of translation is
great. We would especially like to highlight the advances in modern oncology, as well as in
transplantology, plastic surgery and other fields that are now introduced in many countries around the

world, to mention, for example, stem cell transplantation, which is a big step forward in oncology. The
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demand for qualified translation is growing as a result of the spread of scientific achievements in different

countries of the world.
Medical translation covers various fields of medicine such as pharmacology, pediatrics, cadreology,

oncology, etc.

Translated texts include materials such as scientific-popular texts, student textbooks, scientific
monographs, studies, dissertations, materials of international conferences, etc. The need for translation
of many documents is due to the legal requirements related to the legalization and distribution of new
medical products, medicines or modern equipment, for which it is necessary to translate product
annotations and registration documents. The need for medical translation is also due to the fact that often
patients seek treatment outside their own country. The demand for medical translation is also increasing
with the expansion of scientific activity. Most studies and discoveries are completed in English, requiring
them to be translated into various local languages in order to promote progress in the medical field.

It should be noted that today the scientific world is mainly in English, most of the scientific papers
are written in English. Consequently, translations from English are completed in different languages.
Including in Georgia. But this has never been the case. Before English became a lingua franca, Latin and
Greek were the dominant languages. As Violeta Karvatska points out in her work “Medical Translation”,
the Greek and Latin languages have shaped the trend of scientific writing, including medical writing,
over the course of 2000 years. Greek medical advances were brought to Rome by the translators of that
time. The latter translated medical texts into other languages, such as Syriac, Arabic, and Hebrew. In the
7th century, there was a famous medical school in Baghdad, which was also a translation school. The
works of Spasser and Arab healers were translated into Latin at the Toledo Translation School. The

scholar mentions the names of two famous translators: Constantinus Africanus (1020-1087), who worked

in Salerno, and Gerard of Cremona (Gerard of Cremona, 1140-1187), who represented the Toledo School

(Karwacka 2017: 273).
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In terms of the importance of translation in medicine, we would like to highlight the scientific
heritage of Aicenna. Ibn Sina, also known as Abu Ali Sina and often known in the West as Avicenna is
regarded as a father of medicine. His most famous works - The Book of Healing, and The Canon of
Medicine, a medical encyclopedia are considered to be the most significant one in the history and
development of medicine.

Also, we can mention the Urjuza fi-1-tibb (Poeme of Medicine), a compendium of Canon written in
verse, entitled Cantica in Latin must be mentioned. This last work, the Urjuza, is the summary of
Avicenna medicine in poetry form (including 1326 couplets). It was translated by Gerard de Cremona in
Latin and published six times in Europe from the 15th century until the 17th century. The first print of
this translation along with the annotations by Ibn Rushd was published in Venice in 1485. The French
translation of the mentioned work (along with Arabic text and Latin translation) were also printed and
published in 1956. One of the important works of Avicenna is a book about the treatment of kidney
diseases which was translated by Andrea Alpago into Latin and published in Venice in 1547. Also, the

Latin translation of heart medicines under the title Medicamenta Cordialis was translated by Arnaldus
de Villa Nova and published in 1482 (Arvide Cambra 2016:1).
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Ph. 2. Canons of medicine book from Avicenna, Latin translation located at UT Health of San Antonio

The development of medicine is one of the key factors in the modern era of technological revolution
and globalization. The more the medicine improves, the greater is the role of translation. The increase
in human health knowledge has been so rapid during the second half of this century that the present era
can be described as the biological and medical revolution.

The peculiarity of translation of nay text is determined by a functional style of the original text, which
requires protection of the style from the translator, determines the use of linguistic means that
characterize a similar functional style in the target language.

Medical translation is characterized by special features and complexity. Its specificity lies in the fact
that despite the necessary substitutions and adaptations made when translating into the target language,

it is a complete equivalent of the original text created in the target language. Therefore, a well-executed
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translation is very important and especially crucial, where the appropriate style and terminology must
be preserved, because a lot depends on the accurate and quality translation of a medical text, often even
safety, so an adequate translation of such a text must meet all the requirements of the field which it
belongs to.

There are a number of difficulties in translating medical texts that are of interest to our research.
These difficulties are mainly related to the terminology, the equivalence of medical vocabulary, which,
in general, determines the quality of translation.

Due to the specifics of medical translation, in this article we will highlight the problem of translating
special terminology, abbreviations and eponyms.

Adequate translation of medical terminology is one of the most important prerequisites for successful
communication in the field of multilingual medicine. For their peculiarity is not only the differences
between different languages, but also the differences of the register. Medical terminology has been
created and is being created in a variety of ways. It should be noted that terminology of Greek-Latin
origin is still used in modern medicine, but there are many terms derived in different ways, including
those produced as a result of innovations in medicine. Latin and Greek affixes are quite common, e.g.
(e.g. dermatitis, conjunctivitis, gastritis or someone else by such name as e.g. Parkinson’sdisease,
Alzheimer’s disease) or a pair of words used in different registers, e.g. swelling — edema, begin- initiate.

Researchers Montalt, Zethzen, and Karwacka cite a typology of English medical terms given by
Selleger (1983), which divides them into the following groups: Basic English (BE), Fundamental Medical
English (FME), and Special Medical English. - specialised medical English (SME)
(Montalt/Zethsen/Karwacka 2018:30).

The main difficulty in translating medical texts is the correct transfer of terminology, because the
translator has to transfer this or that term from the source language to the target language according to
the specific field and the specifics of the register.

In terms of translation practice, the terms can be divided into 2 groups:

terms that have equivalents in the target language (2) and 2) terms that do not have matches in the
target language.

When translating terms, it is necessary to take into account the context, because terms often have
several different meanings, and the same term can have different meanings in different scientific fields.
The main way to translate equivalent terms is to find their lexical match in the target language. When
translating terms with different meanings, the translator should be able to find an adequate equivalent
for that particular term.

A significant part of the terms are given in special dictionaries, it is not allowed to replace them with
words of similar meaning.

However, dictionaries often fail to catch up with the development in science and technology, so it is
often impossible to find a term equivalent in the target language.

As the difference between terminology systems is one of the major difficulties in translating medical
discourse, the use of commonly accepted, officially recorded meanings is considered a relatively reliable
strategy.

The international terminology system and classification has been translated into various languages.
The 10th edition of the International Classification of Diseases (ICD-10) was developed into English and
translated into 42 languages by expert translators (Montalt/Zethsen/Karwacka 2018:31).
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Eponyms are quite common in the medical literature. The website whonamedit.com, which is a
biographical dictionary of medical eponyms, currently lists 8060 eponyms listed alphabetically, in
addition to thousands of other eponyms named after authors. According to the definition given on the
web-site, eponym is a word derived from the name of a real or fictional person. Medical eponym is any
word associated with medicine that derives its name from a person. (https://www.whonamedit.com).

A scholar Alexander Woywodt in his work “Eponymophilia in Rheumatology”, particularly
mentions the abundance of eponyms in this field. According to him, “an eponym is the name of a
medication structure or disease based on a person's name. Eponymy is widely used in medicine to
describe the condition of certain diseases, as well as to honor those who have discovered, described, or
given their best description ”( Woywodt 2006: 1328). The scientist says that some eponyms in many
countries have the name of a local person. An example of this is rheumatic diseases such as ankylosing
spondylitis, also known as Bekhterev-Striumpel-Marie disease, or even Botkin's disease, the same as
hepatitis A, Alzheimer's disease and others.

It is interesting to mention Munchausen's syndrome, or, factitious disorder, which has nothing to
do with the name of its discoverer. Baron Munchausen was a historical figure known for his exaggerated
pictorial narratives of his combat adventures. Later, in 1951 Richard Asher published a series of cases of
artificial disorders, where he noted that like Baron von Munchausen, the people named in the collection
traveled a lot and their stories were quite dramatic and did not correspond to the truth. And although
Richard Asher associated a similar disorder with Munchausen's name almost half a century after his
death, the name has remained the same. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4120137/).

We would like to list some examples of eponyms with their Georgian equivalents:

English eponym Georgian equivalent eponyms
Achilles tendon dgbmomg dg4glio, sgoergzlols Igglio
Adam’s apple B3OOLOdYOO bOEGHOWO, ,50590L 390
Down syndrome 57960l Lob®m™do
Creutzfeldt—Jakob disease 3060303 - LGHOML3065W M0 ©IIBIMSG0o,

L35LEOMMO BLYIZLMLIWIHMDBO,
30J0OGBILRY - 0331B0L 55350

Lyme disease W50dol 530S
Allan-Herndon-Dudley syndrome RLOJMINEGHMOMWOo BsIMOBIDS (©od39009ds)
Hodgkin's disease 3mx3060L wmIgmads

As for medical abbreviations, there is a quite a huge number of them in different types of medical
literature and it is necessary to select their appropriate equivalent abbreviation in a target language to
achieve the most adequate translation. They can be conditionally divided into several main groups, such

as, for example, abbreviations for diseases and symptoms, methods of diagnosis and treatment, and
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designations of medical-health organizations. Often one abbreviation can have several different
meanings.

Abbreviations do not always have a clear interpretation. Fortunately, there are special dictionaries that
include the most common and frequently used abbreviations, although there are some that are not found
in such dictionaries, which makes the scientific translation even more challenging. However, in addition
to dictionaries, there are official electronic sources where similar abbreviations can be found. We would
also like to highlight that there are abbreviations standing for the names of various international
organizations. In such a case, it is necessary to decrypt the name of the organization in reliable electronic
sources and, at a later stage, to transfer them into the target language as it is appropriate and accepted
the given language.

There are some examples of medical abbreviation in the table below with their Georgian

equivalents:

English

Georgian

AAAYV avian adeno-associated virus

5Q9bMILM300090gwo 3060,
5Q9bMLOGIoEMMo 30600,
0Q9bMbsEgeo@o

AAAHC Accreditation Association for
Ambulatory Health Care

3335 E MO0 KIBIOMYEXOMIOL (330L
336M900FSEG00L SbME0SE0S

AAo ascending aorta

303535¢00 SO

AAPF anti-arteriosclerosis polysaccharide

factor

3 GH9M0Mb3EgHMDBOL Lofobssmdogym
302¢0L5d5M0IX0 Bogd@GHMOO

AAUT actual amount of use test

A9ILAOL g59MmYgbgdol BogdEBHoEO Mrom©gbmds

AB/AM antibiotic/antimycotic

3b6GH0d0m3H030/ 56@0803mbBMMHO

ABBI advanced breast biopsy instrument

93960l d0MmBLOOL Msbsdgcm3zy
0bbGOMagbHo

aBP arterial blood pressure

s6OO0go (6935

ABPM ambulatory blood pressure monitoring

3 GgMoeo (B30l s3dMEsGHMMOMEo
dmbo@mMobao

ABW average body weight

Lbbgmemols bodrmsanm fmbs

AECGM ambulatory electrocardiography

monitoring

530S GHMOO0O
999 GHOMIIOEOMAMR0wwo dmbodmMobyo

Ast astigmatism

bE0adsEoHdo
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BB3DI broad beam 3-dimensional irradiation | ggo®mm Bbogol Lsdsbbmdowgdosbo
Qsboggds

B&C biopsy and curettage 30mBBOS O odmxgbg3s

IM intramuscular, idiopathic myelofibrosis; 0b@® 53399 0; 0POM3SMOYOHO

immunosuppressive method; 909w Mg30060HMmD0o; 089bmlvydMgloro
d90m©O

Conclusion

In the translation process, a translator should be prepared for a number of challenges and their
successful resolution. Such difficulties are the difference or absence of lexical units of the source text in
the translator's native language, which is caused by linguocultural or other factors. Therefore, the quality
of translation depends on the experience and qualifications of a translator.

Due to the difficulties of medical translation, it can be said that a translator of this type of text must
not only have a good knowledge of both languagse, but also have a special vocabulary as in a source as
well as in a target language to adequately transfer terms from an original text into a translated one in
order to avoid mistakes, which, in many cases, due to the specifics of the medical field, can have serious

negative consequences.
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MEDICAL TRANSLATION AND ITS ROLE IN THE DEVELOPMENT OF MEDICINE
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3. 055dgl J0oBB0s, M Fol yz9wsby oE FoMfg39® 0M3WYds GHM3MEMROol 08 37IMOLOL
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390060030 M9BME396¢S ©O I9EZ0(390IE0s Tolo sMLGIMOOL MgMEmgds. LogMEol LszmmMmoz0
M9BM396¢ 0L 36905 d0939336905 Gg03900L MgmEooL 36083b9cm3s6 3bgdgdL. dolio gMom-ghmo
0005395600 M30Lgds 0L, ®MT 080 06EY30MIOL LOZHEOL AOBIOMMIISL CPMISMMSE 335G MO
309900l 3mIMEM30Mo GHodol dJmbg LogMEgMs 1O3MMNOHOZ0 3MTMEHM30MOO J3939GJAM-
ool d0TsOmm. gl F9gR0 9B WMIsMEMSE 3MB397dGNO LogME)Ms 8903Mm0 MgMEOooU, 9.§. bo-
390060030 390300 MgMOo0L, 53900l boggwmdzgero.

3. 05530l IOMAGOOL Jgbady (303030, GMIGE0oE gbgds BOdMSEOE? FJ03HYH YOO, 3b-
30005090905 “fY39¢) SLob3MS 4gMIIEHMOMEO MIMM0S MYEHMJBHIOOL 3MMdIWGIOL MZoElsb-
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0565056 9903996 09MMm0LmMD 353806090 THMIJOOL (303030 3. B35dg S30MHMOL 3619-
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