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chuck (18) with a lever (18) on the lever (13), which at
some distance removes the wings before the reflector
shape (Fig. 3 and Fig. 4). The reflector concentrates the

solar radiation in its focus, where the heat converter is
placed (17).

Fig. 1. The Spatial diagram of stages of wind and solar power equipment
A) The device in the folded position; B) the device in the position of solar reflector
c) the device in the position of wind turbine

During the night or cloudy weather, the equipment is
moved in the wind regime. For this, the ankle of jack (10)
is given an additional shift, which will cause the wings
axis rotation placed in the long-sided screws, along with
the wings (5).

Expanded and returned wings are actually wind
turbine. The given turbine with the wind influence turns

driving gear of multiplier (4) is dropped on a shaft and
the last one, with the gear leaning, makes the generator
working(12).

Reflectors and wings orientation towards sun rays or
wind direction is occurred with the rotation of the
platform (2) and the jack (8) which are carried out by the

computer system.

Fig. 2. The constructive scheme of the wind and solar energy equipment in the folded position

a) Device in the folded position; b) Device in the opening position
Holding body (1); Rotating platform (2); Electric engine (3); Gear (4); Corbels (5); Pivotally connected sliding rings of the four-row mechanism (6);
The main part of equipment (7); Hydraulic jack (8); Sector wings (9); Hydraulic jack for closing and opening the wings (10); Multiplier (11);
Generator (12); Slider (13); Leading cylinder (14); Bearings (15); Stem (16); Heat transfer device (17); Lever (18).
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ABSTRACT. The article discusses the creation of extreme,
rapidly-erected, mechanized bridges. Here are discussed
similar bridges that are already established in Georgia as
well as new solutions that allow overcoming the
mechanized building of the bridge.

There are two versions - a multi-span bridge, which on the
latest level becomes a single-span, with a length of 60
meters; and a single-span bridge that is about 20 meters,
which flaps from the car in 2-3 minutes.

KEY WORDS: Assembled-collapsible; extreme situa-
tions; inventory; mechanized bridge; multi-span bridge;
overcoming obstacles; single-span bridge.

INTRODUCTION
The current direction of the engineering preparation of
the territories is to overcome the water and water
resistance and crossings. It is a fundamental feature of
mobility demand, which is hard to achieve in the extreme

ISSN 1512-0996

www.gtu.ge

circumstances, the development of modern techniques,
technological processes and military art, including the
development of the force of operation.

Constructive incompatibility is one of the main factors of
"assault" and "guide" bridges and difficult environmental
conditions, including overcoming resistance of relief’s
outline, geology and hydrology. Of course, the focus of
further research and task solutions is to be directed
towards improving bridges for military and civil extreme
situations.

Preparing Georgian territory, infrastructures and
communications for defense and military-engineering
maintenance researches will include the construction of
new types of military bridges and processing the military
use of art.

MAIN PART

The idea of creating "bridges" for military and civil
extreme situations in the executed works is based on the
creation of such types of constructions in the operations
of "forcing", which makes it possible to use the helicop-

1LB3-0 IBM3Id0 — WORKS OF GTU — TPYAbI ITY
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ters to build the bridge over the shortest period of time
as well.

As for "guide" bridges, the works cover a wide range
of individual options [1].

In this case, its already made and implemented two
modifications of bridges - assembled-collapsible metal
bridge with semilunar module KM-01-T and KM-02-T.

The scheme of the KM-01-T bridge (Fig. 1) belongs to
the type of rapidly-erected bridges to pass all types of
transport, including tracked modern tanks.

The constructive scheme of assembled bridge is
hardly suited to any classic form, which demonstrates its
uniqueness. This is a multi-span bridge with a length of
span no more than 4 meters and supporting height of 2
meters. Based on this, the proposed scheme can be used
for low water and low elevation passes.

The passage of the built span consists of mutual-
crossing cylindrical surfaces with the curvature along the
axis of the passage. The location of the crossing line
depends on the relief of the passage, but the curvature

of the surface and the sizes of the built span are taken
into account not to limit traffic movement.

The width of the passage provides a single flow of
traffic row, but if necessary, it may reduce or increase
the measures.

Two modules are used for the whole bridge: the main
(2) and the edge (1,3).

The main module of the assembled-collapsible bridge
is the whole structure that consists of longitudinal and
transverse elements.

In the lower part of the main module it is a box-like
supporting arch that performs the role of a bridge with
the lower self-regulating heel. Constructive solution of
the retaining system during any form of ground surface
allows the module to be horizontally corrected.

A flat module is used on the head and bottom of the
bridge.

The modules are connected to each other with a

special locking device (4).

Ly
&

o

ra

NS

e —
X

Fig.| Assembled-collapsible metal bridge with semilunar modul KM-01-T
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Technic-tactical features of the bridge

1. The amount of elements in standard complect:
among them: edge
intermediate
2. The length of passage, which will
be covered with one complect
3. The maximum length of one complect
4. The whole length of bridge passage, according
to the used amount of complect
The width of the passage
Bridge calculation capacity
The maximum weight of one element

Measures of the main element

© ©® N o v

Means of transportation

10. Means of installment of the bridge

11.The amount of installers

12.Time of installment

As for the assembled-collapsible bridge with crescent
modules, KM-02T, its construction (Fig. Il) is actually the
modernization of the KM-01T bridge and continuation of
this direction[2].

The design of the KM-01T model bridge and the
natural measures of the field examinations showed the
necessity of principle and constructive changes in the
assembled modules and the whole system, as a result,
the unique set of the bridge KM-02T was created with its
constructive scheme and operational characteristics.
However, all the positive constructive features that were
reflected in the KM-01T module bridge were maintained:
the geometric form of elements, the principle of self-
regulation of the supports and etc., besides:

- First of all, as a result, means of installation and
transportation abilities, measures of the assembled
module have been increased to maximum. Specifically,
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12un.
2un.

10un.

18m.
22m.

unlimited.

4m.

80t.

2,5t.

3x4x1.1m.
2 long-size auto platform
(6-6 elements on each)
autocrane with 2.5t. capacity
on arrow ledge 12m.
3 persons.

35min.to 2 h.

the width of the roadway is up to 4,2 m and the
calculation length is up to 6 m.

- In this case the maximum height is not fixed and
may be changed not only on account for pulling supports,
but also that the part of the built module of the span is
used as a support. It’s achieved that the middle element
of the span has the possibility of holding three project
conditions in accordance with bending and the ground
relief. The height of such combined support can reach 4
meters, which sharply increases the range of the use of
this system to overcome the difficult relief.

- The basement of the previous module happens
not with a special extra element, but by a conventional
metal pipe that is a constructive part of the module and
fully satisfies the functional appointment of the joint
node.
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8.

EM-02T

Fig. Il assembled-collapsible metal bridge with crescent module

Technical and tactical features of the bridge

. The amount of elements in standard complect:

among them: edge
intermediate
The length of passage, which will

be covered with one complect

. The length of passage, used according to

amount of complect

The width of the passage

Maximum local depth of crossed resistance:
during simple scheme

during combined scheme

Calculation capacity

The weight of assembled module

edge

intermediate

Module measures in transportation condition:

edge

intermediate

9. Means of bridge transportation -

10. Means of installation:

11.The amount of installers

12. Time of bridge installation
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11un.

2un.

9un.

25-30m.

unlimited

4,2m

4m.
5,2m.
60t.

2,5t.
3,2t

2,1X6,0X0,6 m.
1,2X3,0X4,2m.
auto platform

or autocar with loadings.
autocrane
3 persons

45 min.to 1,5 h.
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Bridge transportation, installation and exploitation
conditions (Fig Ill) create a promise to ensure that
crossing more than 7° slope on the passage is reached
without sliding of caterpillar transit. Such parameters
provide the bridge usage between the different levels of
shores. In addition, the passage of the bridge and
combined function of support and crescent shape
"soften" the contour of the flow of any deepening
profile. The wave scheme of the pedestrian blocks the
friction factor of the slip in case of a sharp slope of the
passage, which further increases the range of its use.

Particularly, it should be noted that multi-supporting
touch of each block to the ground minimizes the adverse
effects of ground rinse effluent.

Staff units of the First Patriotic Military Bridges are
transmitted to Georgia.

Fig. Il - Staff battling Bridge KM-02T
on field trainings and exams

At this stage the design process is undertaken by an
extreme mechanized transformable multi-span bridge
that creates a good perspective for its use in civilian
emergency situations and military operations.

ISSN 1512-0996
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As it is known, there are existing methods of erecting
bridges, according to which interlocking slopes are going
to be built between the river shores and then making a
bridge over them. If the span of the bridge is bigger, then
temporary interlocking slopes or ferries are made during
the installation. Such methods cause the expansion of
bridge construction, excess of financial and material
resources.

The technical result of the invention is to increase the
efficiency of the work. The result is achieved in the
sections of bridges with the streched out supports placed
on the slidings, which after the bridge installation is
finished, it will be shifted and multi-span bridge will be
changed to single-span one. Such procedure, in most
cases, is necessary to build a multi-span bridge over the
rivers, as there is ground rinse in the bottom of the
supports.

The principle constructive scheme of the bridge is
presented by Fig. IV, where Fig. 1 and Fig. 2 reflect putting
the first section (1) with crane and attaching on one bank
of river; Fig. 3 and Fig.4 show the first key section (2)
supply, access, joining it to the initial section, tightly
attaching and catching the console; Fig.5 and Fig.6 indicate
the sliding process from the section of the streched out
foot (3), reliably attaching to the upper part of the section,
and the lower part to the bottom of the river. Attaching
the rest of the bridge parts to each other and streching out
the foot happen in such sequence as it is shown on Fig. 7
and Fig.8. Finally, as soon as all the sections of the bridge
are securely attached to each other, they will get rid of the
streched out feet (3) and the bridge gets the finished face

(Fig. 9).
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Fig9

Fig. IV

Despite the fact that the inventory bridge project is
created, the length of which reaches 60 meters and the
installation time is from 45 minutes to 90 minutes, in
extreme situations, it is actual to create rapidly-erected
single-span mechanized bridge, which will be built in 2-3
minutes to overcome the obstacles.

The research object belongs to single-span deplo-
yable bridges for extreme situations. Its span length is
about 19.2 m [3]. Bridge transportation and spreading
and folding cross over the resistance of the Man-Firm
Fourth of the Ford Vehicle KAT-1 installed on the car.
Bridge and break bridges require a few minutes. The
bridge can be used multiple times.

In this direction:

— Structural and kinematic analyses of the whole
structure were carried out, which resulted in the optimal
structural parameters of the system based on the design
data;

— The technical project of bridge-layer construction
process has been developed;

1LB3-0L I®™M3Id0 — WORKS OF GTU — TPYAbI ITY
Nl (507), 2018

— Calculation of the construction of the bridge-layer
was carried out on the motion load;

— The cinematic exam was conducted on a large
model of bridge—layer and bridge construction;

— Assembled folding-span bridge mock-up was
made.

CONCLUSION
The submitted version of the assembled bridge project
has been developed for the establishment caused by
natural disaster - for evacuation and road connectivity
when bridges fail caused by river flows and mudflows.
With the help of assemble bridge, people will be able to
leave places of natural disaster, and rescuers will be able
actually to help injured people.
The bridge layers are envisaged for the rapid con-
struction of the bridge over the rivers, ravines, and
various kinds of up to 18 meters wide barriers.
The bridge provides heavy caterpillar and wheel
equipment as well as armored one.
Assembled bridge is provided not only for the tanks
dimension caterpillar or wheel lorry, but also for light
vehicles. In this case, between the joints of the bridges,
pen space is covered with lightweight shields.
The bridge installation on the obstacles occurs on four
axis military vehicle by installing KAT-1 bridge-layer.
The development of the project was preceded by
analysis and assessment of tactical-technical and opera-
tional data of the bridge-layers on the vehicle base in
leading countries.
Designed bridge-layers for assembled-collapsible single-
span bridge have been installed on the MAN-KAT1
military base on the installation and opening of a single
bridge.
The theoretical drawing of transformable, single-span,
two-lane assault bridge with a length of 19.2 m and
width of 4 m is shown on Fig. V.
Constructive creation of the bridge-layer on the military
machine MAN KAT1 is represented in Fig.VI.

As a base car is a military car, based on the MAN
KAT1 wheel formula 8 x 8 will be processed for bridge-
layers with 10 x 8 wheel formula.
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Fig. V Theoretical drawing of the bridge ( measures are in centimetres)
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Fig.VI - Bridge-layer vehicle on a base of MAN KAT1

For a thorough study of the bridge construction and experimental studies, a valuable, functional model of the

mechanized fence complex was created at 1:10. Here we are presenting assemble-collapse shots of hanging block of
the bridge model.
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Fig.vil
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aobgobognmm
()= pofolx)+p1fi(x) 2)
Lodgg®ogol  gdsdoMogero  dosbarmgds  Xq, X5,..X,
0533003939500

s@gbodbmm Wi-om 08 @(x) g9bjcogdol Lod-
Bogeng, OMIgmmoE ofgm s Mogsdeg (hsmgaom)
Fo®dmgogamado s @O (x) 9Fy3960 s Jgdemlsb-
©gO gm0 gybJioss Ly(-00,0) jansbiowasb.

gaVoomon Kx)-b ggbjgos Hy (8 22 @4gfo
®0bgos) gamslbowsb oy

k(-x) = k(x); [ k(x)d x = 1; sup|k(x)| <A<oo;

Jo xik(x)dx=0,i=1,5s—1; [ x k(x)dx #0;
S22, x5 k(x)|d x<oo 3)

03 dgdnbgggedo, @mEgbsig Xi-U aobofoemgds
>Mss  odmgogdgmo  &-bg  oby  {X}iz1 ©5me-
doboYomadgaro Igdonbgg-
g(x)
bodggmogom, Lodizg@ogol Jgxslgdow g.amoggbim
[2] s b, Ldodbmgo [3] oboanogobgh JoLEmy-
@535, Jmpgosbgdomn 3. @mbgbdasGobs [4] o

9. 350bgbol [5] 659MmmMdgddo gobobomgdmws K(X)

30 gdgeo  ghmbso@aow

3000  Lopoggdols  Bodwggdmdss  giEbmdo

3900 {o®dmJdbogno
g\n(x’an)z% n=1 k(an(x - Xf))

oo Bo-
boae  K(x), @g-

Ygn3olgdgdol genslo, Lowsa {Antne1,
3ol @ogbgomo  dodwgzdmdss,
3g930L  >bGom 0bFgyModgdomo Go0dy dm@ganols

A9bd30ss. g bows@snsd [6] aobsbmpsws [4]-ols

Y9900 ©> osaobs gh(x,a,) gguslgool g(x)
L0d3g®0g0L396 sgwdsmmbomn 1 3Mgdosmdol s j-

do0lo  3oMmdgdo. . go@lLmbds s 3. @owdy-

B9Mds [7] aoboboggls  gh(x,a,)-msb Ygosdgdom
b oo B30l

9RO 39 mgsabo ‘dgxoligos,

3 956009 [8] 1965 {geol aobsbmposws [4]-oL dy-
9900 X; € Rk (k>1) 39J®™®gd0bosmgols dBsgsen-

3obbmdoangdosbo  gyuaols  dgdnbgggol  gobbogn-
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3000. @bgbdes@-350bgbols Hodol dggslgdgdbmsb

gome  aoboboengdmws Bo30ls

30mgJogero
Fgpobgdgdo [6l [9]1 Gowgbsg  ygmo
GOOEbn®dodgoygmo  gubji3ogd0l  LobEgdol do-

0daogdo
dom. Gu(x,a,) dguolgdobs o g(x) Lodzg@ogol
Losbanmgol  Lobmdse  gobobogn gdmes
Lbgs @ogbgomo dsbsbosmgdgero [4L[7][10]. 9. bo-

bbgogwo-

M0 [6] slgmo Lsbmdol @Gmendo obognsgos
3emdoggdols 3350@0@ 0056 0b@ga@ommols Lodeys-
e 360dgbganmdsls

E 7 [9n(x an) -g(x)]?d

dmgogaobmm agdols Lobom mdo dgogao [6]wsb:
@gds. (9. bos@ons) gmdgsm, Go0dg L(x) gqbg-
AP gONMd@0mdsbg 3300396960 MY go-
©gdge0 gOmbso@sw gobsfomgdymo Xi,X,,..., dgd-
nbgggomo, Lowowggdos ¢ibmdo g(x) Lodzgdogom.
0 g(x) € Wy N Ly(-0,00); K(x) € Hy N Ly(-00,0) 0
{nlna1 @oEgo0mo Goibggdol olgmo  dodwggdm-
doo, H™J

lim,,_,c, a,,=00 a,=0(n), (4)

d5dob Jodmgdyemos gdogao G mdgdo:

S Dgn(x, an) dx="2 [ k2 (x) dx+O(2 (5)

JZ [ Gn(x,a,) - g(x) 1% dx =

=4 &[S der0@®),  (6)

bogo(3
a=ff°oo xSk (x)dx.

bgab (1) Bodggdmdobsmgols ]_C(x) 9930G 0
dosbarmgdsw aobgoboansgm sbogmaoy® Rm®Isls

(a(x-x)), @
> ]_C(x) Lod 3géoggls
dodols goblbgoggdol Lobmdow aobgobogrsgm
U(an)=E [ [ fuCx,a)-f(x)]dx ®)
Lowogl, obggg Gmamag [6] —do.

fulan)=22 S0, k

bome  f(x,a;) go6dsbs
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{&}iz1 0090g300d0L &y = (§1, 8205 En) HOO9Y-
B™®00l  godbodgdobsl 1,(0) s (1) Lowowg-
9000 5@360dbmm Jodwgg@mdbols 3omggero n (g3
@ol dogd 0 s 1 360dgbganmdgdols dowgdols Lob-
‘domggdo. dglodsdolop, aowsegbmddmm dodwoggdm-
b0l F930900 ©o @m0l dmdgb@gdo, Gmdggddoc
d0dggmmdols (g30gd0 owgdgb o3 3bodgbgerm-
9oL, dgdmgomen smbo'dgbgdo:

To(1) = 0, Tu(@) = min {j| Tp_q(i) <j<m;

&= m=1,, (D) i=0,1,
9O gmdols 30MMmbowsb gsdmdwobs®yg 3bo-

©05, M3
E Vn(i)zpi .

n

dodmgdyeos dgdogao mgmmgds:

0gm@gds:  gndzoon  {& Xi}iz1  pobbogygaro (1)
dodggdmdss.  {Xi}iz1 30Omdomo®  ©sdMY 00909
@0 dodegg@mdol {93900 FomImomygbgh w©os-
30039098L  Mo0dg L(x) a9bgdomygdo g@mmdenom-
30056, & 1 Q = {0,1}, Py jg,=i L = 0,1 30Ombom go-
bofoengdgol ofgl  fi(x) i=0,1 9Ebmdo

39900, dglbededobsw. fi(x) € Wy N Ly(-00,00), i =1,2,

Lod jg®o-

K(x) € Hg N Ly(-00,00). {a@p}ns1 (4) Lobol 30dwyg-

OMdSS. MY

VnT(I), i =0,1 godmoéomo Lobdocg-

900 3oM33999a00 Cp ©s ¢ IYPEdoggdolongols ojzdo-
40gogdl
€

DAO@™dgdls bo@dydogy@o
®oibgolomngol Jo®mgdbymos dgggoligds

D D)<, n 2 i=0,1
d5dob  gmggaoo n

u(an) = (MO + Ml)z +

s [ k2()dx + ((CO +c)- n'% +p2 + pf) X
n X0 |

bogoE

M=T* + (cn™V/? [7_f2()dx)"/?, i=0,1;
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beogenem
- 9?2 © -
T; = (an25 ' =02 ’ f_oo[fis(x)]zdx + O(QnZS)(Ci X
xn~Y2 4+ p?),
i=0,1.
05930390 goJboMgoye Ein BM59JBMM05by
domgdyeos, Gm3
fo an) =20 f () + 20 f, L (xa,) , (10)

Lowaz
fin(xyan) = % ’ 211]7:151) k (an (X - XTj(i)))’ i =0l

‘dg360dbmm, @md oy v,(1)=0, 35Tob ﬁ-n(x,an)
xodo 5@ >@LgdmAL.

3ohg9b0m Efn(x,an) ©o Dfn(x,an) Lowowggdols

Loboygamds. v, (i), i = 0,1 g9bj3ogdo bmdswos

Ein H09dH™®000 060306 dgE0  T-s@ygdGols
d0dodm. 5do@dmd domo godm@ebs dgygodenos  o-
Omdomo domgdo@ogg®o @meobols gomgm. (3) 3o-
Omdols dognom ggodgl:

vn(®)

Efn(xvan)zE{E(Zi1=0 n ﬁ n(xsan)lgln)}:

@ g 12 k(an(x — W) fi(Wdu=

n

=Yi=oE
=Shoomi [, kA (¥ + =) du.

fin(x,a,), i=0,1 xodgdo 0lggg, OmameE dsmo

Ygdoagbgeo  Igbsg@gdgdo  goJLodgdyen Ein

BO59JBMB05bYg MY ogdgemos. o8 GoJBob
3omgoeolifobgoomn gwgdyammdm:

Do (x,80)= 5 o E{(22)? E([ fin(,00) — —
E ﬁ n(x: an)]zlgln)}=
= T B2 G2 E T k(an (x = Xeyo)

—Ek(an (¥ = Xey) ) | End= 2 Eiopy [ [k () -

— 7 k(anCe — )i £ (x + 1) du.

9390390 (8) bLowowols dgggoligdsls. aodmgo-
49bmo 39060l mgm@ gds:
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u(an)zfjooo E[fn(x' a,) — Efn(xﬂn)]zdx +

+ [ E[E fulx,ay) -

_]_C(x)]zdlef"lz (11)

330 goolifobnm Dfn(x,an) godnbsbagmabol

sIas goJlodgdyen & BO59JBMB05bYg, yodm-
3049600 gd0bol mgm@gds ©s (5) s (8) dgxe-
Lgdgdo. Lodmamme Joowgds:

L=Yio B2 [ E([fin(x,an) -
_Efi n(x: an))]z |E_1n)dx} =

n (D) n
< B E RS [ P ()dx + 0 (G2 =

=TI (B 27 2 (dx + E(ED20()).
3°0m3049bmn dgxslgdoms dgdwgao xokgo
BCa)-D () (202 < L4 2
i=0,1.
bodmgmme I; glog@gdo dgodangds Jgdgy-
INIONY 'Elf]U;ong;]b:

LS o[ pi [, K2 ()dx + (& + pP) 0=

=2 [T )dHEEE + pg + pproCD). (12)

93060l 0gm@990l asdmygbgdol Ygdmgs ©og-
Yoo I, Tgboghgdo:
1,=E [ [E fo (%, an)-f ()] 2dx=
=E(E(J . [Efu(x, an) — )P dx|E)}=
=E (B[ Bho(22 Efu(x,a,) — pifiC)]? dxlén
)=
=E(E(S, " 22 E fo (6, @n) — Pofo(0))2dxlEin)}+
+2B(E(f " (52 Efy  (x, ) — Pofo (1)) X
x2S E £, (x, @) = pufi () dx|Ey )+
E(E( (2 Efy (X an) — pufy (0)?dx| 1))
=1 + 1 + 153 (13)

‘dggo85Lmm monmggeo 9360 (13) ©sdaowasb:

—00-vp(0) L2 n(0)
121=E(E [, "1™ Efon(x an) === fo(0)+
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+ 29 () = pofo(W)I2dx |Ey0)=
EA{CE2)2 E (f27] Efon (e an) = fo()]2dx | & )+
+ B (22p0)2 E([7, fo(0)dx | 1)}
2RO p (7 By an)

~fo()1fo()dx | §1,) } =A1+A,+As.
35dm30496m0 (6) Bmemds s (9) dggobgds

vn(0)
n

A < ( )? %

x(a; az2s a?

o LS ()2 dx+O(az )=

= (a7% 25 [ () dw+O(az %)) X
x (DA HECED)?)s

<( -2s a?

2 I2.Cfy ©) (x))2dx+0(az %)) x

(\/—+ pO)

= 7, f2(dx E (22

Po)? <2 f_ f&(x)dx.

Az Yglogmgdols  gg3olgoolols  godmgoygbmm
dgeg@ol gBmEMds:

A5S2EEERD — p)E((f,, 7T Efon(x, @n) —
~fo()I2dx ) 2(J2 fE()dx) 2 | &) S

<2(a; az2s a?

o LS ()2 dx+O(az2)) /2

x(J7, f3 (Odx)'/> x
X(E(VHT(O))Z)l/Z(E(UnT(O)_ p0)2)1/2S2\/T_0 x

x /f o [ (dx

A Ay o Az gbogmgdgdols dge3oligdgdols qom-

goeolfobgdom
LS+ |2 [% fR00dx)? = M3, (14)
sbogmmpogdo  gbom, olggg Gmgmag Ip;-ol,

dobegds Iz 90900l Jgxslgds (13) wodmowsb.

I3S(Ti+ /5_% J5 f2(odx)? = M2,

doomgde:

Lowaz
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—25 _0°
le(an (S!)Z

[ AP @Pdx + Oaz® )E + ph.
o0300gm I, dglogmgdol dggslgdsby (13)

©5dgnoEsb. 25dmgoggbmm Jgeegmols YEmmds:

1252E {E (2712 Efy (x, n) -pofo()]Pdx ) /7

< (27122 E £y (G )pofu (012 )28}

3°30mgo@olfobmo, @md goJLodgdyum &in BGo-

9JB0G0obg fon(x,a,) ©5 fin (X,ay) x59930 o
doggogdgamos. Iy ©s Iz dglogmgdgdol dgo3e-
Lgdol aodmygbgdom doowmgds, G™I
[,,<2M, M,,
53 SO gdl mgm@gdol s goigdsl.
‘d93603bmm, @M odBgogdolsls  dmygsbogno

dgmmpols  Ladysgrgdom  dgbsdangdgemos  gi3bmdo

Lodggmogol dgxsbgds Lbgs Godol ©sdmowgdyaro

@0EgO>B DS

‘dgebggol dgdmnbggasdoi, 3g@dme, 0d dgdmbgggedo,
Ompgbsi Jgmhggzol gegdgb@gdo xokgyudom ©odm-

30gdgemo  Loowggdos, go. GmELs ddsBmggeno
{&i}iz1 803ggGmds o gmgols xodgos [1].

©olggbs

(QFEP) sandonyg®  Logdhzgbg  gobbsbrmgdygamo
{$i}iz1 9080093098000 F5HNZOLO  J0MMI0MSE  ©SIM-
930809090 {Xi}i>1 0933003909000 opgdgeos bod-
33030l HmDbgbdars@-35t1bgbol Godol ayamgsbo
‘Pgnoligos. aodmygbgdymros En=(&1, Eper &) BH9d-
B0l goJbodgdobol X1, X,,..X, bowowggdol ©s
domaob  ogdygamo  xodgdol edmyYloEgoammds  ©s

30Mmdgddo ‘dg3obigdols

304309 waEpgbogros
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INDEPENDENT OBSERVATIONS

B. Pharjiani Departament of Mathematics, Georgian Technical University, 77 M. Kostava str., 0175
Thilisi, Georgia
E-mail: begnufarjiani@yahoo.com

Reviewers:
T. Buadze, Associate Professor, Department of Mathematics, Faculty of Informatics and Control Systems, GTU
E-mail: buadzetristan@yahoo.com
G. Pipia, Associate Professor, Department of Mathematics, Faculty of Informatics and Control Systems, GTU
E-mail: givififia@yahoo.com

ABSTRACT. We consider the sequence {V,, },,»1 of random variables controlled by the sequence {¢,},»1 when for

P(§, = 1) =P and P(&,, = 0) = 1-P the distributions Py, s —; and Py ¢, —o have densities f;(x) and fy(x) from the class

L, (-e0,20). Under certain conditions we establish the accuracy of the error between the density ]_f(x) =Pfi(x) +
(1 = P)f,(x) and its non-parametric kernel-type estimate constructed by means of observations {¥;,},,51-

For today it's known only non-parametric kernel density estimation for independent selectivity. In this work we
consider kernel density estimation in case of independent observations that represents new result in non-parametric

kernel density estimation research theory.

KEY WORDS: Empirical approximation; ergodic property; kernel density estimation.

1LB3-0L I®™M3Id0 — WORKS OF GTU — TPYAbI ITY ISSN 1512-0996
Nel (507), 2018 94 www.gtu.ge



8503353035 —MATHEMATICS — MATEMATUKA

UDC 519.21:519.262.4
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OLEHKA AAEPHOM NNOTHOCTU U YCTAHOBNEHUE EE TOYHOCTU B CNIYYAE YC/IOBHO
HE3ABUCUMOIO HABNHOAEHUA

Mapa)xunanum b.B. [JenaptameHT MmaTemaTuku, [Py3MHCKUIA TexHuyeckun yHusepcuteT, [pysus, 0175,
Téunucu, yn. M. Koctasa, 77
E-mail: begnufarjiani@yahoo.com

PeueH3eHTbI:
T. Byaase, accou,. npodeccop [lenapTameHTa MmaTemMaTUKu pakynbTeTa UHGOPMATUKKM U CUCTEM yripasaeHus Y
E-mail: buadzetristan@yahoo.com
I. Munua, accou,. npodeccop JenaptameHTa MaTeMaTUKK daKyabTeTa MHPOPMATUKKN U cucTemM ynpasnerHua MY
E-mail: givififia@yahoo.com

AHHOTAUMA. Ha npeanonaraemom npoctpaHctee (Q,F,P) paccmoTpeHa onpeaeneHHan BepOATHOCTb [BYKOMMO-
HEeHTHOI TecHOM cTauuoHapHoW nocnegosatenbHocTv BennuunH {&; X;}i-1, rae {&:}i=1 — ynpasnaiowan auckpetHan
C/ly4alHOCTb NOC/IeA0BaTEIbHOCTM BEIMYMH €O 3HadyeHuem {0,1} Bo mHoxecTBe, 1 {X;};»1 — YC/I0BHO HesaBucUMmasn
nocnef0BaTe/IbHOCTb C/IyYalHbIX BE/IUMYMH, B TO BPEMSA KaK BE/IMYUHbLI X1, Xo,...,X, NPEACTaBAAOT Hen3BecTHyo f(x) ¢
HannumMem nAoTHocTM X. Ona HabnogeHus 3a cayYalHbIMU BeMUYMHAMKM L(X) reHepanbHOro eguHCTBa, B onpege-
NEHHbIX YCN0BUAX B3ATO f(X) cmenoe onpeaeneHune Tuna PoseHbat-MapseHa 8 f(x).

BmecTe c 3tTum B paboTe onpefeneHa TOYHOCTb ou,eHKMf(x). B uyacTHocTU: npuHATbl f(x) n f(x) — OLEHKMK
MHTerpana Hak/AoHA KBagpaTa. OueHKa MNIOTHOCTM B COBPEMEHHbIX WMCCNeLOBaHUAX ABAAETCA OAHMM M3 aKTy-
aNbHEeMLWMX BOMPOCOB, TaK KaK 4YacCTO MCMNO/b3YeTCs M B PErpeccuMBHbIX aHanu3ax, GMHAHCOBOM maTemaTuKe U B
pa3HbIX HaNpPaBAEHMUAX aKTyasIbHbIX UCCNEA0BAHNN.

Ha cerogHAwWHMI feHb M3BECTHbl HermapameTpHble OLLeHKM MNOTHOCTM TO/MbKO ANA He3aBucuMmoOM usbupa-
TeNbHOCTU. B paboTe MPUHATHI OLLEHKM MAOTHOCTM B C/AyYasx HE3aBUCMMbIX HabAOAEHUM, YTO ABAAETCA HOBbIM

pe3ynbTaTom B TEOPMU UCCNEA0BaHMI HenapameTPHbIX UCCNeA0BaHMA.

K/TKOYEBBIE C/IOBA: n10THOCTb OLEHKWU; SMAMPUYECKUI MOAX04; Iproanyeckas 0CoO6eHHOCTb.

aobboargolb modowo 2.11.2017
d9dmligarols msGowo 15.11.2017
baardofgmogmos @obsdgdwow 22.03.2018
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AHTUCTPECCOBbIE CBOMUCTBA BAJ/Ib3AMA «TPAA/Ib»

Menkap3ze P.T.
Téunucu, yn. M. Koctasa 68°
E-mail: remeisi@mail.ru

PeueH3eHTbI:

JenapTameHT NULeBon MHAYCTPUN, TPY3UHCKUIA TEXHMYECKUIA yHUBepcuTeT, Mpy3ua, 0175,

N. Tynya, goktop 6ronornyecknx Hayk ArpapHoro yHusepcuteta um. Aryam Coxagse, YHUBEPCUTETCKUIA Kamnyc

Kaxu beHagykunase
E-mail: l.gulua@agruni.ge

T. Merpenuase, pykosoautenb, Npodeccop, AOKTOP TEXHMYECKMX HayK [enapTameHTa MULEBOM WHAYCTPUM

baKynbTeTa TPAHCNOPTa M MALWMHOCTPOEHMA
E-mail: tmegrelidze@yahoo.com

AHHOTALMA. NMposeaeHbl paboTbl MO MCMbITaHUIO
6anb3ama «lpaanb» Ha AHTUCTPECCOBYIO AKTUBHOCTD.
OnbITbl NPOBOAUANCE B BYX BapMaHTax: Ha aslKOro/bHOM
n 6esankoronbHOlM dopmax npoayKTa. ANKorosbHas
dopma Hanb3ama UCMbITbIBANACb HAa MOPCKUX CBUHKaX,
MbILWAX U Kpblicax, 6e3ankoronbHaa popma — Ha camkax
KpbIC INHMI Bucrap.

B nepBom BapuaHTe OMbITOB MCMONb30BaAN TeCTbl
CTpecc-peaKkLmm Ha rMnobapuyecKyto rMnoKCUIO U UHTEH-
CMBHYIO MbILLIEYHYIO HArpys3Ky, BO BTOPOM BapuaHTe —
BbI30OB CTPECCA NYTEM KECTKON GUKCALMM }KUBOTHbIX.

YCTaHOBAEHO, YTO NPU NPUMEHEHUWN ANKOTONbHOrO
6anb3ama BpemMa HAXOXKAEHUA KUBOTHbIX B BapoKkamepe
00 pa3sutna cyaopor yseanumnocb Ha 38%. Cneposa-
TeNbHO, 6anb3am ABHO 3a4EepKMBAET PasBUTME CTpecc-
peakuuun Npu runobapuyeckon rmnoKcum.

Pe3ynbTaTtbl UCMbITAaHWA MbIlEN U KPbIC Ha MHTEH-
CMBHOM MbIWEYHOW HarpysKe MOKA3a/M, YTO OMbITHble
KMBOTHbIE NJaBasn B cpegHemM Ha 32 MUHYTbl fo/blue
KOHTPOJIbHBIX.

Mpyu npumeHeHun 6esankorosbHoro 6anb3ama B
fo3e 3 MA/Kr cyuwectBeHHo ocnabnserca npossieHue
cTpecca: runepTpodua HaAMNOYEYHUKOB YMEHbLUAETCA
NMPUMEPHO Ha 2/3 M COOTBETCTBEHHO CHUXKAeTcA AeKpe-
MEHT aCKOpPOMHOBOM KUCNOTbI, TUNEPTAUKEMUA MOYTU
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NMOSIHOCTbIO MHBENNPYeTCA, [O0CTOBEpPHO ocnabnsetca
nageHune seca IMMGOULHbIX OPraHoB.

YacToTa pasBUTUA U3BA3BNEHUI CIM3UCTON KenyaKa
CHUaeTca ¢ 90% po 45% (P<0,05).

CylWHOCTb aHTUCTpeccopHoro 3¢dekTa banb3ama
«lpaanb», BEPOATHO, 3aK/OYAETCA B TOM, YTO MPU MHO-
rOKpPaTHOM BBEAEHUN UHAYLMPYET COCTOAHWE NOBbILWEH-
HOM Hecneunduyeckoi conpPoTUBAAEMOCTU OpPraHM3ma u
B CBA3W C 3TUM OCnabnsetca ypoBeHb anapm-peaxumu
(rMnepcekpeLumn TNIOKOKOPTUKONAOB) Ha MoBpexaato-
WMl cTUMYA. B faHHOM OTHOLWeEHUW H6asb3am MMUTUPYET
3 PeKTbl M3BECTHbIX aAaNTOreHoB.

KNIOYEBbLIE CNOBA:
6anb3am '"Tpaanb''; 6e3anKoro/ibHbIN KOHLEHTPAT; CTpecc.

dHTUCTPEeCcCcoBaA aKTUBHOCTb;

BBEAEHUE

CTpecc (OT aHrn. stress - AaBAeHWE, HaXWM, Hanop;
rHET; Harpyska; HanpseHue) - Hecneuuduyeckas (o6-
Was) peakuma opraHMama Ha BosgeiicTeme (dpusmnyeckoe
WM NCUXONOTMYECKOE), HapyLLAloLLee ero romeocTas, a
TaKXe COOTBETCTBYIOLLEE COCTOAHWE HEPBHOW CUCTEMDI
opraHvMama (MM opraHusma B uesnom). B meanumHe,
®U3M0N0TUKN, NCUXONOTUN BbILENAIOT MONOKUTENBHYIO
(aycTpecc) 1 oTpuuaTensHyto (auctpecc) popmsbl cTpecca.
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Mo xapakTepy BO34ENCTBMA BblAENAOT HEPBHO-MCUXU-
YeCKui, TEMnsoBON WAM XONOLOBbLIN, CBETOBOW, aHTPO-
noreHHbl 1 apyrue cTpeccbl. Kakum 6bl HM Bbin cTpecc,
«XOPOWMM» WM  KMJIOXMM», 3MOLMOHANbHBIM UK
dr3MYecKUm (MM TeM M gpYyrMm OOHOBPEMEHHO), BO3-
OeUCTBME €ero Ha opraHuMsm umeeT obuwme Hecneuu-
duryeckne yepTbl.

BriepBble TEPMUH «CTPECC» B GpU3MOMOTUIO U MCUXO-
noruto Been Yontep KaHHoH (aHrn.Walter Cannon) [1] B
CBOMX Knaccuyeckux paboTax Mo  yHWBEPCANbHOM
peakuun «bopoTbca uan bexaTb» (aHrn. fight-or-flight
response) [2-4].

3HaMeHUTbIN WUccnefoBaTeNb CTpecca, KaHaACKuM
¢usmonor laHc Cenbe B 1936 rogy ony6/nKoBan CBOK
nepsyto paboTy no oblemy aganTaumMoHHOMY CUHAPOMY
[5], HOo pnutenbHoe Bpemsa wusberan ynoTtpebneHua
TEPMUHA «CTPECC», MOCKOAbKY TOT MCMO/b30BasCA BO
MHOroMm Ans 0603HauYeHUAa «HEPBHO-NMCUXMYECKOTO»
HanpsaxeHua (cuHapom «bopoTbes Unm bexkatby). Tonb-
Ko B 1946 rogy Cenbe Hayan CUCTEMATMYECKU MCMNONb-
30BaTb TEPMUH «CTpecc» ana obuiero aganTauMoHHOro
HanpsxeHus.

3TO cocToAHWE XapaKTepusyeTca ociabneHnem, Ha-
pyweHuem dpyHKumnii. CTpecc ectb Hecneumdpuyeckuit ot-
BET OpraHusma Ha ntoboe npepbsasieHne emy Tpebo-
BaHuA [6-13]. [Opyrumu cnosamu, Kpome cneumodu-
yeckoro addeKkTa, Bce BO3AEUCTBYIOWME HA HAC areHTbl
BbI3bIBAOT TaKXe M Hecneumduyeckyto noTpebHOCTb
OCyLWLecTBMTb npucnocobutesnbHble QYyHKUMM U Tem
CaMbIM BOCCTaHOBUTb HOPMasibHOE COCTOAHME. TN DYH-
KUMW He3aBUCMMbl OT crneunduyeckoro BO3AENCTBUA.
Hecneundunyeckne TpeboBaHUA, npenbABasieMble BO3-
AeNCTBMEM, KaK TaKOBbIM,- 3TO M eCTb CYLLHOCTb CTpecca.

Mpw cTpecce, Hapaay C 3nemMeHTaMW aganTauum K
CU/IbHBIM PA3APAKUTENAM, UMEIOTCA 3N1eMEHTbl Hanpa-
XKEHUA W Jaxe NoBpexAaeHus. MMeHHO yHuBepcanb-
HOCTb COMPOBOXAAIOLLEN CTPECC «TPUAAbI USMEHEHUNY -
YMeHbLUeHMEe TMMYCA, YBEIMYEHNE KOPbI HAANOYEYHUKOB
W noABJeHME KPOBOU3NUAHUMN, U OaxKe A3B B CIU3UCTON
KeNnyAouyHO-KULWEYHOro TpakTa nos3soauau I. Cenbe Bbic-
KasaTb rmnotesy o6 obliem afanTaumoHHOM CUHApPOME
(OAC), nonyumBlIMM BNOCNEACTBUM Ha3BaHWE «CTPeECcC».
MHoronetHne uccneposaHua . Cenbe M ero coTpys-
HWKOB W MOC/ef0BaTeNeit BO BCEM MUPE MOATBEPHKAAIOT,
4TO CTpecc ABanAeTcA Hecneumdryeckon 0OCHOBOM MHOIMX

3abonesBaHum.
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Cenbe Bblgenun 3 craguun obwero agantalMOHHOrO
CUHApPOMA:

1. peakuus Tpesorn (MobmamnsaLmsa aganTaLMOHHbIX

BO3MOXHOCTEN - BO3MOMHOCTM 3TM OrpaHUYeHbl),

2. cTaguA COnpoTUBAAEMOCTH,

3. cTaavA UCTOLLLEHUA.

[nAa Kaxgon cTaguu oOnucaHbl XapaKTepHble W3-
MEHEHWA B HEPBHO-3HAOKPUHHOM PYHKLMOHUPOBAHUM.

M3HauanbHo Cenbe paccmaTpuBan CTPecc MCKA-
UYATENBbHO KaK paspyluMTe/sIbHOe, HeraTMBHOe fB/EHUE,
HO MO3’Ke, C TOYKM 3PEHUA CTPECCOBON PeaKkLmu, He uMme-
€T 3HaYeHuA, NPUATHA UAN HEMNPUATHA CUTyaumA, C Ko-
TOPOW Mbl CTONIKHYAUCL. «MIMEET 3HaYeHMe AULb UHTEH-
CMBHOCTb NOTPEBHOCTM B «NEpecTpoiike uau B agan-
TaumMmy.

Cenbe BBEN AONOAHUTENBHO NOHATUE «MNONOXKUTEND-
HbIM CcTpeccy» (3ycmpecc), a «OTpULATENbHbIA CTpecc»
0603Hauun Kak ducmpecc.

JycTpecc, Kak NOHATUE MMEET [iBa 3HAYEHMS - KCTPEecCC,
BbI3BaHHbIV NOIOXKUTENIbHBIMW 3MOLMAMU» U KHECUJIb-
HbIl cTpecc, MOBUNU3YIOLLNI OpPraHnU3IM».

[uncTpecc-HeraTMBHbIN TUN CTPecca, C KOTOpbIM Op-
raHM3M He B cMnax cnpasuTbcA. OH paspyLLaeT 340p0BbE
YenoBeKa M MOXKET MPUBECTU K TAMKENbIM 32a060/1€BaHUAM.

OT cTpecca cTpagaeT MMMYHHaa cuctema. B cTpec-
COBOM COCTOAHUM JII0OAM Yallle OKasblBAlOTCA KepTBaMMU
MHPEKLMU, NOCKONIbKY MPOAYKLUMA WMMMYHHbIX KNEeTOK
3aMeTHO nagaeT B nepuos GpuM3MYecKoro WaM NCUXu-
YecKoro cTpecca.

[Nna Tepanuu CNOMKHbIX CUTYaUWUiA MO Ha3HaYeHUIo
Bpayelt UCNONb3YIOT IEKAPCTBEHHbIE CPeACTBA U3 rpynnbl
FA3 (peaKuus Ha TAXKENbIA CTPecC M HapyleHus agan-
TauMu) U HeKoTopble ApyrMe COBpeMeHHble npenapartbl.
PaspabotaHa aKTMBAUMOHHAA TepanuA, BKAKOYaloLLaA
KOHTPO/IMPYEeMOe MCNOJ/Ib30BaHWE HEKOTOPbIX HaTypasb-
HbIX CTUMYNIATOPOB-aAaNTOreHOB.

Bnarofapsa arpeccMBHOM pekfame JIeKapCTBEHHbIX
cpeacTs, HeOBOCHOBAHHOMY HAa3HAYEHWIO CO CTOPOHBI
HEKOTOPbIX Bpayel aHraXKMpoBaHHbIX PacnpoCcTpaHuTe-
NeN, LWKWPOKoe MNpUMEHEHME HAWJ/O0 HeonpasgaHHoe
MCMNONb30BaHME TPAHKBMAN3ATOPOB B N1HOObLIX }KU3HEHHbIX
CUTYaUMAX - Ha 3K3aMeHax, cBaabbe nnu nepes oTYETOM
HayanbCTBY.

MoKa3aHo, YTo cTpecc (Kak Knaccuyeckas Hecneumodu-
Yyeckan peakuus B onmcaHum . Cenbe) - BCEro AnLWb 04Ha
M3 peaKkLMi, COCTaBAAIOLWMX OOy CUCTEMY Hecneuu-
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dMYECKMX afanTauMOHHbIX peakuuin opraHusma, noc-
KO/IbKY OpraHu3m, Kak 6onee 4yBCTBUTENbHAA CUCTEMA,
4yeM COCTaBAAKOWME ero MOACUCTEMbI, pearvpyet Ha
pasHble MO CuMAe U KayecTsy pasgpakuTenu, Bbi3dbl-
Batowme KonebaHus romeoctasa B npegenax, B Nepyto
ouyepesb, HOpMasbHbIX MNOKasaTenel, a cTpecc - 3TO
peakuma Ha CU/bHbIE Pa3apPaAXKUTENN.

OnucaH 3ddeKT rpynnoBoro crpecca, MNpPoABAAtO-
WMIACA B rPynnax M MONyAAUMAX, HaXOOALMXCA B TA-
XeNblX YCNOBUAX CYLLECTBOBAHMUA: B TUMUYHOMN CUTyaumK
npu yBeNUYEHUW a[ANTAUMOHHOM HArpy3KM YpoBeEHb
KOppensumii nosblWaeTcA, a B pe3y/bTaTe YCNeLwHoM
ajanTaumu - cHuxKaetca. Hanbonbwyto nHbopmaumo o
CTeneHn afanTMPOBAHHOCTM MONYAALMU K IKCTPemMasb-
HbIM WU MPOCTO M3MEHUBLUMMCA YCNOBUAM HecyT
KOppenaumm mexay G1MsnonorMyeckumm napameTpamm.

Knaccmyeckum npumepom AaHHOro apdeKta MOKHO
NPWBECTU CUMMNTOMbI NOCTTPABMATUYECKOIO CTPECCOBOIO
pacctpoiictBa (MTCP), Bbl3BaHHOTO pPa3HbIMU Hexena-
TeNbHbIMKU apTedaKTopamun U ABNEHUAMU (CTUXUIHbIE
bencTema — 3emneTpsAceHne, HaBogHEHWe, rnobasbHble
TEXHUYECKMe KaTacTpodbl — aBapuMM Ha aAaTOMHbIX 3/1€eK-
TPOCTaHLUMSAX, BOMHA U T.A4.).

Conpatbl, BOeBaBLUME BO BbeTHame, bblim elle coBcem
MONOAbIMU NtoabMM (cpegHuUiA Bo3pacT cocTaBaan 19 ner),
a YCNnoBMA BOEHHbIX AEUCTBUI OblIM  HEOBbIYHBbIMU:
OTCYTCTBME APKO BbIPAXKEHHOW SIMHUN GPOHTA, HEOKMAAH-
Hble aTaku U3 TPYAHOMNPOXOANMbIX AXKYHINEN, TPYAHOCTU B
pasnnyYeHNU MeXAY BbETHaML,aMM, ABASBLUMMMUCA Bparamm
M COH3HMKaMM, W OTCYTCTBME MOALEPKKU BOWMHbBI CO
CTOPOHbl  aMEpPUKaHCKON  OB6LLECTBEHHOCTM.
BETepaHbl BbETHAMCKOM BOMHbI MO CeN AeHb MOBTOPHO

MHorune

nepeXkuBalT B CBOUX BOCMOMMHAHUAX M CHOBUAEHMAX
npovsowejluMe ¢ HUMM TpaBmaTuyeckune anusoapl. Kak
nucan oauH BeTepaH: «BoiMHa 3aKOHYMNAch ANA UCTOPUMK,
HO OHa TaK W He 3aKOHYMNACh ANA MEHAN.

Conpatbl U He y4acTBOBaBLUME B BOEHHbIX AENCTBUAX
YYaCTHUKM HedaBHUX BOMH TakxKe cTpagatotr ot [MTCP.
UccnepoBaHMe C y4YacTMem BeTepaHOB BOWHbI B [lep-
cnackom 3anmee 1991 roga nokasano, 4to 13% m3 Hux
ctpagano ot MTCP B cheayowem rogy nocse OKOHYaHUA
BOMHbI . MiccnepoBaHue, npoBeAeHHoe ¢ b6exeHuamu us
bocHMK cpasy nocne Toro, Kak oHW nepecennnmce B CLUA,
nokasano, 4to 65% un3 Hux ctpaganu ot MTCP. NMosTopHOE
nccneaoBaHve, NPOBEAEHHOE rof, CNyCTA, NOKA3ano, YTo
44% 6exeHueB Bce ele cTpaganu ot MNTCP.

Hay4yHo [0Ka3aHo, YTO BCAKOE M3MEHEHME B KU3HW, K
KOTOPOMY HY)KHO npucrnocabanmeatbca BO MHOroOm 3a-
HOBO, MOXeT BOCMPUHUMATBLCA Kak cTpeccosoe. MbiTadacb
M3MepUTb BO3AENCTBME MNEPEMEH B KWU3HM, WUCCNeno-
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BaTeNn paspaboTanu LWKaNy KM3HEHHbIX cobbiTuii (Tabn.
1), rae *KM3HeHHble cOBbITUS PACNOOKEHbl MO NOPAAKY
oT 6onee f0 MeHee CTPEeCcCoBbIX.

Tabnuua 1
LLIkana KM3HeHHbIX cObbITUI
YusHeHHoe cobbiTue MNokasarennb

CmepTb NapTHepa no bpaky 100
BpauHblil pa3sog, 75
PasnyuyeHue c napTHepom no bpaky 65
TiopemHoe 3aKkato4veHne 63
CmepTb 61M3KOro YsieHa cembim 63
CBos TpaBma unun 6onesHb 53
Bctynnexue B 6pak 50
YBONbHEHME C paboTbi 47
BoccoeamHeHMe ¢ NapTHEPOM No 6paky 45
Bbixog, Ha NeHCUIo 45
Mpobaembl CO 340POBLEM Y YNEHA CEMbBM 44
bepemeHHOCTb 40
CeKcyanbHble TpyaHOCTH 39
MNosaBneHne HOBOro YneHa ceMbi 39
MpucnocobneHne K U3MeHeHUAM Ha paboTe 39
MN3meHeHne $pUHAHCOBOrO cTaTyca 38
CmepTb 6/1M3K0r0 Apyra 37
Mepexog, Ha apyryto paboTy 36
MNpeKkpalleHne npaBa BblKyna 3a/10’KEHHOrO 30
MmylLLecTsa

CmeHa Kpyra o6a3aHHOCTen Ha paboTe 29
Yxopa cbiHa nau govyepu nus goma 29
TpyAHOCTU C POACTBEHHUKAMM Mo 6paky 29
Bbigatowieecs IMYHOE AOCTUNKEHNE 28
*KeHa nowna paboTtatb nam 6pocuna paboty 26
MocTynneHve B WKONY UM ee OKOHYaHue 26
MN3MeHeHWe yCNOBUIA }KU3HU 25
MepecmoTp ANYHbIX NPUBbIYEK 24
Tpy4HOCTU C HAYa/IbHUKOM 23
CmeHa mecTa KUTenbCcTBa 20
Mepexog, B APYrytO WKOAY 20
CmeHa passneyeHun 19
MN3MeHeHUs B PENUTUO3HOM KU3HU 19
MN3meHeHUs B 0OLLECTBEHHOW KU3HU 18
M3meHeHMe pacnopaaKa cHa 16
M3meHeHMA NpuBbIYEK B eae 15
OTNYCK, KAHUKYNbI 13
PoxkpecTso 12
Hebonblwune HapylweHMA 3aKoHa 11

ITa WKana, M3BECTHAA TaKMKe KaK LiKana OLEHKU Co-
uManbHoM peaganTtauuMm Xonmca M Pae, nokasbiBaeT
YPOBEeHb CTpecca, CBA3aHHbIN C COOTBETCTBYIOLMMWN U3-
MEHEHUAMU B KU3HMU .

ISSN 1512-0996

www.gtu.ge



BSBIS3MRB0S, BIFLOZMIRMB0S RS BSB3SGI3B03S —PHARMACOLOGY, TOXICOLOGY AND PHARMACEUTICS —
®APMAKO/1I0TUA, TOKCUKONI0TMA U ®PAPMALLEBTUKA

Ha ocHose nuTtepatTypHoh mMHPOpmauumn o cTpecce,
MOKHO AenaTb cesyowme BblBOAbI:

- cTpecc B TOM MAM MHOW CTEMNEHW HeOTbeEMNEM OT
Hallel exxeQHEeBHOM XU3HW;

-CyLLecTBylOWME B HacTosAwee Bpemsa aHTUCTpe-
ccoBble fievebHble cpeacTBa, MOKA eLe ManonpuroaHble,
M TPebyloT AanbHeWWwero pasBUTUA B CTOPOHY MNOBbI-
WweHuna apdeKTUBHOCTU 1 BE3BPEAHOCTM AENCTBUS;

-pelweHne cnepyet UCKaTb B MPUPOAHbIX OUMOAKTU-
BHbIX KOMMJIEKCAX /IEKAPCTBEHHO-MULLEBbIX PACTEHUI U
9KONOTMYECKM YUCTbIX TEXHONOTUAX NPOU3BOACTBA.

Hamu B pamkax TpaHCHaUMOHaAbHOW NPOrpammbl No
YepHobbINIbCKOM KaTacTpode Ha OCHoBe OMOAKTUBHbIX
KOMMNEKCOB NEKapCTBEHHO-MULWEBLIX pacTeHU 1M foba-
BOK 6b1710 c034aHO 3dpdeKTUBHOE CPeacTBO C NOANPYHK-
LMOHaNbHbIM  AENCTBMEM NOA, HasBaHMeM banb3am
«lpaanb» [14], pe3ynbtaTbl NO M3Y4YEHUIO €ro aHTUCT-
peccoBoW aKTMBHOCTM NpUBELEHbI B AaHHON paboTe.

OCHOBHAA YACTb

Matepuanbl 1 meToabl

3KcnepuMMeHTbI NO U3YYEeHMIO aHTUCTPECCOBOM aKTUB-
HOCTM NPOBOAMAUCH B MATUTOpcKOM papmaLLeBTUHECKOM
WMHCTUTYTE Ha HAaTMBHOM, anKorolbHOM 6anb3ame (nep-
Bbl1 BapunaHT) 1 B OBHUHCKOM PasMONOrMYecKoMm Meau-
uMHcKom LleHTpe PAMH Ha 6e3an1KorofilbHOM KOHUEHT-
paTe 6asb3ama (BTOPOI BapuaHT).

B nepBom BapuaHTe MCNO/Mb30Ba/INCb MOPCKME CBU-
HKM, MbILLIW M KPbICbI.

Ona onpepeneHva BavaHWA 6anb3ama Ha passBuTHe
cTpecc-peakumm npu runobapuyeckor rMNOKCUU MOPC-
KMe CBUHKM MOMELLA/NIUCb B CNEeuuanbHylo Kamepy, B
KOTOpPOW co3aaBanu paspsaxeHue fo 180 mm.pT.cT., 4TO
cooTeBeTcTBOBaNo BbicoTe 10500 m Hag ypoBHem MoOpA.
«Moabem 1 cnyck» Nponssoanan co ckopocTbio 100 m/c.

Mepen wcnblTaHMEM B TevyeHMEe Hedenn MOPCKUM
CBMHKam BBOAMAM BHYTPb 30HAOM 6anb3am B ao3e 1/10
oT J1050. KOHTPONbHBIM KMBOTHbIM BBOAMAU PU3NONO-
r'MYecKUin pacTBop c A06aBKOW 3TaHO/A, COOTBETCTBYHO-
ero ero cogepskaHuto B H6anbzame (40%). O6 apan-
TaUMK K CTpecc-peakLmu cyauan no spemeHu npebbisa-
HUA KMBOTHbIX Ha «3aZaHHOM BbICOTE» A0 HACTYMN/JEeHMUA

cypopor.
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Ona un3yyeHUs aHTUCTpPeccopHoro aenctava 6anb-
3aMa Npu UHTEHCMBHOW MbILLEYHOM HArpy3Ke OMbITHbIM
YKMBOTHbIM (MbIlLaM M Kpbicam) B TeyeHWe Hepenu
BBOAMAM Banb3am B XKenyaoK C MOMOLbIO 30H4A B A03e
1/10 ot /115, KOHTPONbLHOM rpynne — COOTBETCTBYIOLLEE
KonnyectBo ¢usmnonormyeckoro pacrteopa. Crpeccosoe
BO34eNCTBME MOAeNnpoBann ¢GU3MYECKOW HaArpysKom
60NbWON  MHTEHCMBHOCTM: MBOTHble MNaBaiM B
aKBapuyme npu Temnepartype 28-30°C, MbILWM U KpbICbI
nnaBann [0 KpalHeWh cTeneHW yTomnaeHua. Mo OKOoH-
YaHUW NAaBaHWMA KpbiC 3abuBanu nyTem Aekanutauuu,
Bblpe3a/IN HaZAMOYEUYHUKM U Onpenenann B HUX Coaep-
*KaHWe cBobOoAHOIN acCKOPOMHOBOWM KMCAOTbI.

Bo BTOpOm BapuWaHTe 3KCNEepUMEHTbl MPOBOAMUIUCH
Ha 36 camMKax KpbiC AWHWI Buctap maccon 115-130 r,
KOTOPbIM Ha NPOTAXKEHWUU 7 AHEWN [0 CTPeCCOPHOro BO3-
[EeNCTBUA MHTPAracTpasibHO BBOAMIM KOHLEHTpaT 6anb-
3ama B A03ax 1 1 3 mA/Kr. KOHTpO/bHbIE KPbICbl B Ka-
yecTtBe nnauebo nonyydanu sogonposogHyto Boay (0,3
Mn/100 r), a 6BMOSIOrMYECKM KOHTPO/IbHbIE — TO/IbKO BOAY,
W CTpeccy He NoABepraauceb.

CTtpecc BbI3bIBaAN }KECTKOM PUKCALMEN KPbIC Ha Chn-
He Ha 24 yaca. o ncrteyeHnn cpoka GuUKcaLmMm KMUBOTHbBIX
3abuBann gekanutTauuMen, W3BAEKaAM W B3BELWMUBAIU
HaAMOYEYHUKN, TUMYC, ceneseHKy. B HagmoyeyHukax
onpesenann copeprkaHue acKkopbUHOBON KUCNOTbl —
OAMH U3 Haubosiee 4YyBCTBMTE/IbHbIX MOKAas3aTenem cre-
NeHM aKTUBALMW CMHTE3a MMIOKOKOPTUKONA0B (peaKumei
¢ amxnopdeHonmHagodpeHonom). MakpocKonmuyeckn oue-
HWBA/IM COCTOSIHME CAM3UCTOM KeNyaKa U KULEeYHWUKa,

onpeaenann cogepXaHue caxapa B KPosu.

Pe3ynbTaTtbl U UX 06CyKaeHue

CHUKeHMe faBneHnsa B Kamepe Bbi3bIBaso Y MOPCKUX
CBMHOK BHayane 6ECMNOKOMCTBO, 3aTeM BbIPAKEHHYHO
cTpecc-peakumio (6OKOBOE MONOMKEHME C OCTaHOBKOM
ObIXaHuWsA, cyaoporu).

PesynbtaTtbl npepcrasneHbl B Tabn.2, us yero cne-
OYET, YTo Bpema npebbiBaHMA KMBOTHbIX B Bapokamepe
nocne BBeAeHnA UM b6anb3ama yBEMYMUNOCH B 8 OnbiTax
n3 10. B cpegHem BpemMA HAXOXKOEHWUA KUBOTHbIX B
bapoKkamepe [0 Pa3BUTUA CYL0POT YBEANUMAOCH Ha 38%.
CnepoBatenbHo, 6anb3am ABHO 334epKMBAET pas3BuTue
cTpecc-peakLmm npu runobapmuyeckomn rmnokcum.
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Ta6bnuua 2
BansHue 6anb3ama «'paasb» Ha Bpema pasBuTUA
CYZLOPOXKHOW CTpecc-peaKkumnmn npu runobapmnyeckomn

TMNOKCUn
Bpems npebbiBaHUA }KUBOTHbIX
4 Ha 3a4,aHHOM BbICOTE A0 %
HaCTynneHuA cyaopor, cek MN3MEHEHUI
KoHTponb OnbIT
1 105 120 14,3
2 120 240 100,0
3 120 230 91,7
4 125 195 56,0
5 110 120 9,1
6 135 160 20,4
7 125 115 -8,0
8 130 240 84,6
9 120 110 -8,3
10 85 105 23,5
M £m 117,545,0 163,543,5 38,3+10,8

*_
0603HayeHbl 0ocmosepHbie cosuau 8 CPABHEHUU C
KOHmMposnem

Pe3ynbTaTbl MCMbITAHMA MbIEA W KPbIC Ha WHTe-
HCMBHYIO MbILIEYHYIO Harpy3Ky MOKasa/u, YTO OMbITHblE
MBOTHbIE MNaBaAn B CPeAHEM Ha 32 MUHYTbI AOAblUe
KOHTPOAbHbIX (Tabn.3).

Tabnuua 3
BausHue 6anb3ama «paasib» Ha NPOAOIKUTENBHOCTb
NNaBaHWUA MbllWein 40 NOJIHOIO YTOM/IEHUSA, B MUHYTaX

H#it KoHTponbHas rpynna OnbITHaA rpynna
1 45 69
2 48 75
3 50 78
4 53 84
5 54 88
6 57 92
7 58 93
8 62 105
M £m 53,4+2,2 85,5+4,7

" 0603Ha4YeHbl 0ocmogepHble cosuau 8 CPABHEeHUU C
KOHMposaem

Pe3koe ymeHblleHMe KonuuyectBa ackopbuHoBOM
KMCNOTbI, KOTOpoe HabnogaeTca B CTPECCOPHbIX CUTYya-
UMAX, OTMEYaeTCcA B rpynne KOHTPOJbHbIX KMBOTHbIX
(tabn.4). U3 Tabn.4 BbITEKAET, YTO NpPOodPUIAKTUYECKOoe
KypCcoBOe BBeAEeHME KMBOTHbIM 6anb3ama npenaTcTayer
CHWKEHUIO acKOPOMHOBOW KUCAOTbI B HaAMOYEYHMKax
(KOHUeHTpauma ee 6/aM3Ka K TaKMM MOKasaTensm vy
WHTAKTHbIX }KUBOTHbIX).
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Tabnuuya 4
BaunsaHue 6anb3ama Ha cogeprkaHue ackopbuHosoM
KMCNOTbl B HaANO4Ye4YHUKax
Y KpbIC NPY MbILIEYHOM Harpyske

#it CofepkaHne ackopbUHOBOW KMCNOTbI B HAANOYEYHUKAX,
Mr%
WHTaKTHblEe KoHTponbHasa OnbITHaA rpynna
YKUBOTHbIE rpynna
1 320 205 222
2 280 165 192
3 290 180 182
4 270 176 202
5 260 188 320
6 310 172 316
7 350 159 226
8 312 185 218
M 299+11,7 178,8+6,0 234,8117,9*
+tm

+

" 0603Ha4YeHbl docmosepHble c0su2u 8 CPABHEHUU C
KOHMposem

Pe3ynbTathl 6anb3ama

«lpaanb» npeacrasneHbl 8 Tabn.5. bbl10 YCTaHOBAEHO, YTO

MCMbITaHNA  KOHLLeHTpaTa
MMMOOWIN3AUMOHHBIA CTPEcC B AaHHOW moguduKaumm
BbI3bIBAET Y KOHTPO/bHbIX KPbIC OTYETANBO BblpaKeHHble
rmnepTpodpuio

NpoABAEHUA  peaKkuumm

HaANoO4Ye4yHUKOB C NageHnem coaepaHua B HUX aCKOp6M-

HanpAaxeHuna -—

HOBOW KMCAOTbI, MHBOIIOLUUIO TUMYCa U CeNie3eHKN, rmnep-
TIMKEMMUIO U U3bA3B/IEHNE C/IM3UCTON Xenygka.

Tabnuua 5
BanaHne 6e3anKoronbHOro KoHueHTpaTta 6anb3ama
Ha meTabonnyeckne 1 opraHHble NPOABAEHMA CcTpecca y

vl
KpbIC, Bbl3biIBaeMOro VIMM06VIJ'IM3aLI,M9VI )

MNokasaTtenu Buonoruyeckuit Crtpecc
KOHTPO/b Mnauebo KoHueHTpaTt

6anb3zama

HapgnoyeyHuku, 22,7 £1,2 29,3+1,6" 25,41“1,3LJ

mMr%

Ackop6uHoBas Kuc- 85219 564+17" 681+19*"

noTa B Hagnoyeu-

HUKax, Mr%

Caxap B KpoBu, Mr% 11545 15746 130£5*"

Tumyc, mr¥ 1748 10946 137+7*"

YacroTa cnyyaes 0/9 8/9 4/9"

N3bA3BIEHUA

CAM3UCTOM XKenyaka

lpumeyaHuA: 7 KoHueHmpam seodunu 8 meyeHue 7
OHeli (1 pa3z 6 OeHb) 8 epynnax rno 9 Kpeic;

* - flocmosepHoe pasnuvue ¢ 6UOA02UHECKUM KOHM-
ponem (P<0,05); *-mo e 8 cpasHeHuu c naayebo mno
Kpumeputo t-CmerodeHma; Y mo e no U- Kpumeputo; T
mo e no TM®.
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BBeseHne 6e3a/Koro/ibHOro KoHUeHTpaTa 6anb3ama
B A03e 3 MA/KI CylLecTBEHHO ocnabnseT BblleyKasaH-
Hble NPoAB/IEHNA CcTpecca: runepTpodma HaanoHeYHMKOB
YMeHbLWaeTca NpMMepHO Ha 2/3 M COOTBETCTBEHHO
CHUKAEeTCA AeKPeMeHT ackopbMHOBOW KWUCAOTbI, runep-
TIMKEMMA NOYTU NOJHOCTbIO MHBEIMPYETCA, JOCTOBEPHO
ocnabnserca nageHve Beca AMMOOMAHbLIX OPraHoB.
YactoTa pa3BUTUA W3BA3BAEHUN CAUSUCTON Kenyaxa
CHW¥KaeTcAa ¢ 90% no 45% (P<0,05).

3AKNIOYEHUE

MonyyeHHble pe3ynbTaTbl MOKa3blBaloT, YTo 6anb3am
«lpaanb», Kak B €ro HaTUBHOW (aNKOro/ibHOW), TaK U 6e3a-

JIUTEPATYPA

oA WNPE

(in Russian).

NIKoronbHon ¢opmax, obnagaetT OTYETAMBOMN aHTUCTpEC-
COPHOM aKTUBHOCTbIO, OLLEEHNBAEMOM NO FOPMOHANbHBIM U
OpraHHbIM NPOABAEHUAM PeaKLMM HanpPAXKEHUA,

CYWHOCTb aHTUCTPECCOPHOTO 3dpeKTa 3TOro MHOro-
KOMMOHEHTHOro npenapaTa, BEPOATHO, 3aK/4aeTca B
TOM, YTO NPU MHOTOKPATHOM BBEAEHUU MHAYLMPYET coC-
TOAHME NOBbIWEHHON HecneundUUecKol conpoTusasae-
MOCTV OpraHuM3ama W B CBA3M C 3TUM 0CNabnseT ypoBeHb
anapm-peakumm (rnepcekpeumio roKOKOPTUKOMAO0B) Ha
noBpexXAatoLWwmnii CTUMmyn.

B maHHOM OTHOLWEHUN 6anb3am UMUTUPYET 3PPEKTbI
M3BECTHbIX a4aNTOreHos.
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ANTISTRESS PROPERTIES OF THE BALM "GRAAL"
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ABSTRACT. Testing on antistress features of the balm “Graal” has been carried out. Experiments were made in two
options: on alcoholic and nonalcoholic product forms. The alcoholic form of balm was tested on guinea pigs, mice and
rats, a nonalcoholic form — on female Wistar rats.

In the first option there were used the tests of stress reaction on a hypobaric anoxia and intensive muscular
load, in the second option — invoking stress by rigid fixation of animals.

It is established that time of animals presence in a pressure chamber before evoking the spasms has increased in
38 % in case of alcoholic balm. Hence, balm obviously detains development of stress - reaction at hypobaric anoxia.
Test results of mice and rats on intensive muscular load have revelaed that skilled animals floated on the average for
32 minutes longer under control.

At use of nonalcoholic balm in a dose of 3 ml/kg display of a stress is significantly weakened: the hypertrophy of
adrenal glands decreases approximately on 2/3 and respectively the decrement of ascorbic acid decreases, the
hyperglycemia is almost completely smoothed, weight loss of lymphoid bodies is weakened. Frequency of
development of gastric mucosa expressions is reduced from 90 % up to 45 % (P <0,05).

Supposedly the essence of antistress effect of balm "Graal" is that in case of repeated introduction induces a status
of the raised nonspecific resistibility of an organism and due to this fact the alarm-reaction level (hypersecretion of
glucocorticoids) is weakened on damaging stimulus. The balm imitates the effects of known adaptogens in this regard.

KEY WORDS: Antistress activity; balm "Graal"; nonalcoholic concentrate; stress.
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3bmdspos #3bs oyeals:

063026053029¢70 (36 996s Jg055309b beags bodya98bs s 565 Bgdl);
A97bA0 0630l 5 Gbeyem 96989 b 09l MHOZObSCIHEO;
b sbsbsgb bhooolb doGoomso Fobsstlbls s 33¢7930L d9¢098900;

UAOXIA100G98-9¢00 (0393980090 Uhodosdo d9cogag80l s@pgcol ¢nmgozsb).

«9bgs Jgogoz0gb:
—  UHoHool bsgsbl, 09058, dobsbl (Gmdemgdbsg 9000039800 08 9806399580, 029 9b 56 s6Gol bso
bdodool bsorsemosb);
- 330930L BsHsG980L Ggooml 56 dgormagoeaememgost (Lsdoydseals Bs@s@9dol dgormgpol 56 Ggormgper-
amg00l sefg®ms Gobsbdghmboeros 08 G9dobz93500, 02y 080 8sdmomhg3s bosberoo, bsobdgkgbers
Jea909¢m0 6336:mF0b 09350765 DHOboo);

— 43930 890g8980;
- 090098900 3502996980L 56395¢7b;
- sli33650;
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b53356dm LoGY39dL, oEsGdNEL s6ds6OL JobgE3z0m (JsHMME, 0baEol® ©s WL 9bgd%bY);
LEoGH0580 J39L000MGO00 458033900 Fgbogoeml, doM0moE boffol s aliggbsl;

Lo gdol 96 BmEMIdOL  3MI30MEIOE 350056GL, FguBrmEgdel  BgdoLdogMo  JMIR03O
ROOHEGH0m, FoMBI350MBS — 9M3bs3eqd 150 dpi-Ls.

@OHIOIGIOS
L59OdMEGOLM bdgEbogHM  FMMbsgdol dmboggdms B5HgdOL M93mIgbEsEgoom, §sdmygbgdmero
WO GHIMGHIOOL MoMEIbMds LobrM39e0s 0gmb 5M3Bs3Egd sm0bS.

§963ma0a950 299mbodlzgybgdge bEBsE0sd0 Fodmynbgd o woE Mool goxmmdgdols ol

g39@s 93¢™MoL 335m0 s 0bogoswgdo dmEgdneo Mbs 0gyml Wosmoby®mo 56060l sbmgdom, g.0.

AMBLEOGHIMS300m, LAIGHO0L Lobgefimgds — MoMYTIB0WO 0baWOLYYMsE, FYsOHMUL (J9Hbscrol, FHMIgdOL

3M90990b, 30639096300L FoboEgdol) LobgeHmEgds — BHOBLEPOEHIMIGO0m; Fodmboligegwo dmbsgdgdo

— 063@0olvy® 965Bg (LEIGHOOL gbs BogOMYds BOHRLOEGdIO).

@o@GgMGHYIMs (60dw8o)

1.

Jacques Sapir. Energy security as a common advantages.

http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

“Official website of the International Energy Agency:

http://www.iea org/topics/energysecurity/” (In English).

International Energy Agency “Key World Energy Statistics” 2014 (In English).

Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian)

G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

Revaz Arveladze, Tengiz Kereselidze “"The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
Proceedings. N18 2014. Thilisi (In Georgian).

30035Hmd0  LEsGHool  Fomdmoyqboliogol  Logomm  ©®3dgb@Eogool  Bsdmbsmgael  Lags®mzggerml

3996031960 MboggMLoEgEHOL M9BFIOMIGdOLS s MIEMMBEJdOLMZOL:

* m6H0 69395%00 (ob. 608d0)

http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx

* 35399 GIGHOL Lgs8md390wm Lsddol oMAMOMOZ0 3MTolool mddol sdmbsfigmo

(ob. Bodwydo) http://publishhouse.gtu.ge/site_files/aqtis forma.docx

039995980 ©sdmfjdgdeo Ybws 0gml o3 dIdoL 833woo.
33526 Ggrydemos bodryds gs9moygbml 3398-9¢m0l 96H01-g9ko0 Beagmer bmdg6o.
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3990l 6od~do

boga®onggermb ¢gdbozgmo gbogghlodgdol B23ILOHIOOL

Lobfogem-bsdgboghm wo@ghs@mmol QMRMIM030 3m3obool
sd HoNe__

bbgomdsl qlfitgdmbab:

QMMdM030 3mdobool §936m9d0:

(Boror00gor 3mbolbiools Fydswggbemneads)

296Lobozgwo  LEGHOOL S3EMMO/s3EHMMIB0: (Forymomgor bsbyero s 33560 bEraems, bsdwbser s@gowo @

Us8960900 [ea9ds, 33509002960 bs®obbo bkryemsgo, gem. 3ealids, bs3006(9s55 (99¢n9%3260).
1

2

3.

©9395%963900: (Gorymomgor bsbgero @s ggs60 beGwyers, bsdrdser sgoero ©s bsdgsboghem fmmgbs, 535@09009G0
bstobbo beeaems, gem. 02bds, bs3006095992 Bger9930260).
L

2

M0l dmf39MEo B3gEo0sErolEgdo:

1. 65d®m@3ol yobbogngs

2 ([Bogmocgo go3aedgd0b @sbsbyergds)
Lobfogem-sdg 360960 0@ gMo@GIMHolL EsMMdM03Z 3mdolosdo dsblobowggms d9dmzo@s
93GHMO0L/53BMMgd0L Joge IMTBsIdo bsdgaboghm LEs@Eos

(Boggonamgon bys@oob besgero @sbsbgangds)

LobFogem-LsdgbogMm WoE NGOl MYMOMHO30 3ndolool Joge Asdmymzow0s MY306DgbEHIdO:
1

2
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2. 653630l Loy st gsbbogs

1. 8m0obdobgl: 533HMMOL/53G™MdOL (Fow0003907) 0ERMEGDo305 35BLELOEIZ s FoHIm®ygbowo bEGs@ool
d9Lobgd.

b53kmdol sbeahsgos

3. dmolLdobgl:  Mg396%gbEOL/MYE96%I6BJOOL  ([Forymoamgm) sHAMIDEGHMIRIMEo  TgBoLgds  LEGGHOOL
594G MOHMBOL, LosbEol s Fodmgdol dobsbdgfimboemdols Gglobgd.

4. 3mobdobgls:  RBo3MWGHIHOL  boMolbol  MBOHMB3gEYmRol  LsdlebwyMob  sb33bs-Mg3MmIgbE0s
(G02902009900 Gmdbligbgdemol 30b528s) LAGHO0L 59m3gdol dgbobgd.

5BM0 459mmg39L:

550bYL:
Bogdo®mggeml ¢9dbo360 bogg®bodgdol Bogrwdgdob

(Bogmongm gs359eAd0b @sbisbyerybs)

LobFogem-bsdgbogMm wo@gMs@Mmol osMyMdM0g 3mdolosdo yablobowrggmsm d90m30@s
330/ 53GHMM9d0L doge IMIHogdMo bsdgboghm LGS

(Boggonamgon bys@oob besgero @sbsbgangds)

93089605305L MFagl bGeEoob 458mgz99bgdsl bEvy-ol dBmTsms 3Hgdvedo.

39399 EIEHOL IMRMIM0Z0 300oLool 530K MTsMY

3mdolools dogzobo

3mdoliools Hgzmgdo: B93790AIEH0L ©sMRMIM030 3FoLooL MsgzdRMISOOL
bgmdmfigeol Lobsdgomal 35sLEMMYDd
B3N HIGOL ©93960 (bgerdempigs)
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9696 ool bod~do

1. 659630l slabgergds LEGWMEs©

2. 533M60L/533H ™Mool bsdg3boghHm mmgds, Lsdwdsm 5O, bo3MbEJEBH™
0683635305 9. BmbGo

3. 65d6Hmddo EsLidmo sdmEsbol dmzwg dodmbowgs

4. 259mb5gd399b90o mIBsgdo 65IOHMA0L 59@ o IOHMdS

5. J06H0m50 53943900, OMIYd0E Fobbowrmwos s3@ ™Mol doge

6. ©93039605305 BsIOMIOL J58MJ399bgd0LM30L ( 00 Fgdmbzg3z5d0 ) LatgzgbBom
BodmMT0 LsTg3609MHM LBHOE0, 59(30e9gdgE0s b5dY3609MM FMOBs Ol Ilsbgywgdols
d00009d5)

7. ©9:396%9630L 335600 5 Lobgo LEOMEIS, Ldwdom 50O, LHTg3bogM™ fmegds,
L53MbF G 0683MmMT5305 — 9. FmbGS (BESGH00L MY396D0MmIdOL gdmbgzgzsdo
09396996@0L mbs390900 godmdznybgdmwro 0gbgds LGs@GH0Lmb gMmo)
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Guidelines for Authors!

Collection of Academic Works of Georgian Technical University is a multidisciplinary quarterly refereed periodical

included in Index Copernicus International.

An article (accepted in Georgian, English or Russian) is published in the original language;

The number of authors of an article should not exceed three;

Authors should submit original copies of one or more articles for publication to the publishing house or send scan
versions to sagamomcemlosakhli@yahoo.com along with supporting documentation, but only two articles from

the same author(s) will be published in one edition;

To submit scan versions via email please follow the instructions:
— In the Subject line indicate the collection of works and the name(s) of author(s).
—  Attach the file(s) properly;

— Use ZIP or RAR file compressors in case of large files to attach.

The article should be literal, well-structured and apply proper terminology to convey the author’s constructive
arguments relevant to the subject. The authors and reviewers are responsible for the content and quality of an article;
The collection of works of GTU is a non-commercial publication and running the articles of our researchers and for
PhD students is free of charge;

According to the Resolution No.200 of GTU Academic Council (22.01.2010), authors who are not the employees at
the University, should make the preliminary payment by cash or transfer to have their paper published (10 GEL
per page). Copy of the payment receipt should be enclosed with the supporting documentation (two reviews and
a reference by the organization’s academic board on publishing the article in GTU collection of scientific papers).

“Cost of article publication” shall appear as subject in the “purpose of payment” field.

GTU bank detdails: LEPL Georgian Technical University; organization’s identification number 211349192;

beneficiary bank: State Treasury; beneficiary: joint treasury account; bank code: TRESGE22; Account number:
treasury code 708977259.

How to form an academic article:

e The text should be presented in print-out form (A4), no less than 5 pages (margins - 2 cm, line spacing - 1,5);
e Only MS Word versions of texts are accepted (doc or docx) presented electronically on any magnetic carrier;
e For Georgian texts: font - Acadnusx, font size - 12 pt;

e For English and Russian texts: font - Times New Roman, font size - 12 pt.

The accompanying information to the article should include:

e Universal Decimal Classification (UDC)
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¢ Information about the author(s) and reviewers in Georgian, English and Russian:
— Full name, academic title, email and phone number of each author;
— Department, full name of organization — place of employment of each author, area/town, country;

— Full name, email, academic title, department or place of employment of each reviewer.

The article should include:

e An abstract in Georgian, English and Russian (100-150 words long). For foreign readers an abstract is the only
source of information about the content of an article and results of the research conveyed by it. An abstract
therefore defines the reader’s interest towards the article and possibility of further outreach to the author for
the full text, etc.

An abstract should be:
— Informative (free of generalized terms and statements);
—  Original (with quality translations in English and Russian with the proper application of terminology);
—  Specific (conveying the core content of an article);

—  Properly structured (consistent with the research results given in the article).

An abstract should contain:

The subject, topic and objective of an article (indicated in case if these are not clear from the title);

Method or methodology of research performed (expected to be described when and if this method or
methodology are new and interesting with reference to the article);
— Research results;

— Area of application of research results;

Conclusion.

Key words sorted by alphabet (Georgian, English and Russian);

Sections should be outlined Introduction, Main Part and Conclusion;

Digital version of drawings or images in any graphic format, resolution 150 dpi;

Reference

By the recommendations of Databases of International Scientific Journals the number of references should be

no less than ten.

How to form the reference section in the article:
Name and surname of each author should be given in Latin letter initials, title of the articles — translated in English,
name of the source (journal, collection of works, conference materials) — with transliteration (original language of the

article should be indicated in brackets).

References (sample)
1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
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http://www.iea org/topics/energysecurity/” (In English).

3. International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian).

5. Svanidze G.G., Gagua V.P., Sukhishvili E.V. “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
Proceedings. N18 2014. Thilisi (In Georgian).

Requirements for the submission of articles by the employees and for PhD students of Georgian Technical
University:
o Two reviews (see the sample at)
http://publishhouse.gtu.ge/site_files/recenziis nimushi.docx
e Minutes of the sectoral committee of the faculty publishing (see the sample at)
http://publishhouse.gtu.ge/site_files/aqtis forma.docx

Documents should be verified with the faculty stamp.

Notice to Authors

Authors may consider one of the previous editions of GTU Collection of Academic Works as an example
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K cBeaeHuto aBTopos!

CH60pHUK Hay4HbIX TPyAoB PY3UHCKOro TEXHUYECKOrO YHUBEPCUTETA ABAETCA eXeKBapTa/bHbIM MyNbTUANCUN-
NAVHAPHbIM pedeprpyembiM NEPUOANYECKUM U3LaHMEM, KOTOpPOE 3aperucTpupoBaHO B MeXAyHapogHoi 6ase
3NeKTPOHHbIX AaHHbIX — Index Copernicus International.

e CraTbM (NPUHMMALOTCA Ha FPY3MHCKOM, aHT/IMACKOM, PYCCKOM f3biKax) MyBMKYOTCA Ha A3blKe OpUTrMHana.

e Ko/mMyecTBO aBTOPOB CTaTbU HE AO/IKHO NPEBbILATh 3.

e ABTOP MOMET MpeaocTaBnATb AaAa Nyb6auvKauunm B M34aTeNbCKOM AOME WM MO 3NEKTPOHHOW nouyTe (Ha

cnepyrowmii agpec: sagamomcemlosakhli@yahoo.com) ogHy MnM HeckonbKO cTaTel, a TakXKe B CKaHMPOBaH-
HbIX darnax ConyTCTBYIOLWYIO AOKYMEHTALMIO, HO B OAHOM HOMepe MOryT 6biTb onybAMKOBaHbI TONbKO ABe

paboTbl.

e B cnyyae cmameli, npucelaaemoix o 3. noyme, npocbba npedycmompems cnedyroujue mpebosaHus:
- YKazame 6 371. Subject-e HazsaHue cbopHUKa (mema) u pamunuro aemopa (aemopos);
- ucnonv3zosams Attach (npunoxcume ¢aiin);

- 8 cy4vae 60abWo0o20 0b6vema ¢palina npumeHums apxusamop (ZIP, RAR).

e CraTbs JOMKHA BbITb COCTAaB/NEHA MPAMOTHO, C COBOAEHMEM TEPMUHOIOTMM. ABTOP (aBTOpPbI) U peLLeH3eHTbI
HEeCyT OTBETCTBEHHOCTb 33 COAEP!KAHME U KAaYeCcTBO CTaTbU.

e [locKOoNbKy COOPHUK TpyA0B IPY3UHCKOrO TEXHUYECKOTo YHUBEPCUTETA ABNSETCA HEKOMMEPUYECKUM U3AaHUEM,
ONA COTPYAHUKOB CTaTbM Ny6AMKytoTCA 6ecnnaTHo.

e CornacHo nNocTaHoBAEHMIO akageMuyeckoro coseTa Ne200 (22.01.2010 r.), dm3unyeckoe Amuo, He ABASAIOWEeCA
COTPYAHUKOM YHMUBEPCUTETA, 414 NyH6AMKAUMKM cTaTbM B COOPHUKE TPYAO0B AO/IKHO 3apaHee BHECTU AN NePevYncanTb
Heobxogumyto cymmy (1 cTpaHuua ctout 10 napu) 3a CTaTblo M COOTBETCTBYIOLLYIO AOKYMEHTaLMIO (4Be peueH3uun u
Hanpas/ieHWEe HAay4HOro COBETa OpraHM3aumMmn o Nyb6aAnKauMmn cTaTbn B COOpHUKe TpyAoB [TY), NPMUIOKMB CripaBKy 06

onnarte. B rpade «HasHauyeHne onnatbi» cnegyeT 3anncaTb «CTOMMOCTb My6MKaLMmM CTaTbm».

baHKoecKue pekeuzumeol [TY: IOpuduyeckoe auyo nybauyHozo npasa (KOJIMM); py3uHcKuili mexHu4yecKuli
yHuUeepcumem; udeHmMuguKAyUuoHHbIli Ko0 211349192; 6aHK npuema; 20CcyO0dpCmeeHHAsA Ka3HaA; Ha3edHue

nonyyamens: eduHolii ciem KasHol; KOO 6aHKa: TRESGE22; cuem noayvyamens: Koo Ka3Hbl 708977259.

Mpeanaraem nopagok opopmieHUA HAYyYHOM CTaTbu:

e CTaTbA AO/IKHA ObITb NpeACTaB/eHa B HaNe4YaTaHHOM BUAe Ha cTpaHuue dopmaTa Ad, coaepikaTtb He MeHblue 5
CTpaHuL, (nonsa — 2 cm, nHTepsan — 1,5);

® (CTaTbA A0/IKHA BbITb BbiNOMHEHA B Buae ¢aiina doc unam docx (MS Word) 1 3anucaHa Ha N1t060M MarHMTHOM
HocuTene;

® [O/1A IPY3NHCKOro TeKcTa NpumMmeHaTb wpndT Acadnusx, pasmep 12;

e WpudT AN8 aHIAMIACKOro U pycckoro TekcToB Times New Roman, pasmep 12;
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CTaTbA A0NXHA CONPOBOXAATLCA caeayloweil MHGopmaumeil:

Kog, YK (YHuBepcanbHas gecAaTuyHaa Knaccudukaums).

CBepeHun 06 aBTope (aBTOpax) Ha rPY3MHCKOM, aHI/IMMCKOM M PYCCKOM A3bIKaXx:

MOJIHOCTbIO MMA U pamunua asTopa (asTopos), E-mail, HayuHasa cTeneHb U KOHTaKTHbIN TenedoH;
Ha3BaHWe AenapTaMeHTa, NOAHOe Ha3BaHMe OpraHM3aLMn — MecTo PaboTbl KaxKA0ro aBTopa — CTPaHa, ropos;

NONHOCTbIO d)aMVI}'IMVI M MMeHa peLeH3eHTOoB, ajgpec 3/'IEKTpOHHOﬁ noYyTbl, Hay4HOe 3BaHWE, Ha3BaHWe Aenap-

TaMeHTa Uan mecTta pa6OTbI.

K ctatbe A0/MKHbI NpUaaraTbea:

AHHOTALMA HA FPY3MHCKOM, aHTIMMCKOM M PycCKOM fidblKkax (100-150 cnoB). a8 uHocmpaHHbIX Yyumameneli

aHHoOmMayusAa Aaendemcsa e0UHCMBEeHHbIM UCMOYHUKOM UHd)OpMdl{UU 0 pe3ynbmamax UCCﬂeaOBGHUﬁ, npueedeHHblx

e codepmaHuu cmameoeu. UmeHHO smo onpedenﬂem UHmMepec y4eHo2o K panme u, coomeemcmeeHHo, y3esnaHue

Hayameo dumyccuro Cc aemopom, NoO3HAKOMUMbCA C MNOAIHbIM MeKcmom cmamaosu u m.@.

AHHOmMayus 00ax1Ha 6bime:

UHGPOPMAYUOHHOU (He OONAHCHA COOepIHcampb 00WuUX Cl08 U Ppas);

OPUUHANLHOU (NePedod HA AHSAUUCKOM U SDY3UHCKOM A3bIKAX O0JJCeH OblMmb KAYeCmeeHHblll, npu nepesode
cnedyem Ucnonb308amy CREYUanbHy0 MePMUHONIOSUIO);

cooeparcamenvbroil (O0NIHCHA OMPANCaAMb OCHOBHOE COOEPICAHIUEe CIMAMbU U PE3VIbIMAMbL UCCIE008AHUSL),

CMPYKMYpUpoB8anHou (cedoeams 8 Cmamue 102UKe ONUCAHUS Pe3YIbIamos).

LonxHa codeprcame:

npedmem cmameu, memy, yesnb (KOmMopble yKA3bi8arom 8 MoM Csy4yde, ecsqiu 3mo He ACHO U3 3denasus
cmamsou);

mMemood uau memoooso2uro NpoeedeHHo20 uccnedosaHua (onucaHue memood Uuau mMemooosozuu
nposedeHHol pabomel UuenecoobpasHo 8 MoM cC/yyae, ecau OHU 8bI0eAAMCA HOBU3HOU, UHMepPecHs! C MOYKU
3peHus 0aHHoli pabomel);

pe3yabmamel UCCIe008AHUS;

apean ucnosb308aHUA Pe3yAbmamos;

8b16800bI;

K/IloueBble C/I0BA, PACMNON0KEHHbIe NO andaBuTy (Ha rPY3MHCKOM, aHI/IMICKOM M PYCCKOM A3bIKaXx);
B CTaTbe A0/KHbI BbITb BblAe/IeHbl NOA3aro/I0BKU: BBEAEHNE, OCHOBHAA YacCTb M 3aK/toueHue (BbiBOAbl);
KOMMbIOTEPHbIE BapUaHTbI YepTexen nam dotorpaduii omKHbl 6bITb BbINOAHEHBI B l060OM rpadpmyeckom

dopmare, paspelieHnem — He meHee 150 dpi.

Jlntepatypa

Mo pekomeHAauMM 6asbl AAHHLIX MEXKAYHAPOAHbLIX HAYYHbIX KYPHA/JI0B, YMCAO MCMO/b30BAHHOW AUTEPATYpPbI

enateNbHO A0/IKHO BbITb He MmeHblue 10.
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MpeacTtasnaem nopagoK opopmaeHus B ny6anKyemoi ctaTbe MCNONb30BaHHON NUTepaTypbl:

dammana U MHUUMANbI BCEX aBTOPOB AO/KHbI BbiTb BbIMOJHEHbI BYKBAMM NaTUHCKOro andasuTta, T.e. TPAHCIU-
Tepaumeit; HasBaHMe CTaTby C NEPEBOAOM Ha aHIIMNCKUI A3bIK; Ha3BaHME UCTOYHUKOB (KypHana, cbopHUKa TPyLoB,

MmaTepuanos KoHdepeHLMmM) — TpaHCAUTepaumen (A3blK CTaTbM YKa3aH B CKOBKax).

Nutepartypa (O6paseu)

1. Jacques Sapir. Energy security as a common advantages.
http://www.globalaffairs.ru/rumbler/n_7780 (In Russian).

2. “Official website of the International Energy Agency:
http://www.iea org/topics/energysecurity/” (In English).
International Energy Agency “Key World Energy Statistics” 2014 (In English).

4. Energy strategy of France McDoleg_butenko20 May, 2009 (In Russian)

5. G.G. Svanidze, V.P. Gagua, E.V. Sukhishvili “Rene-wable energy resources of Georgia”, Leningrad,
Hydrometizdat, 1987, pp. 75-76 (In Russian).

6. Revaz Arveladze, Tengiz Kereselidze "The Georgian Full Independence of Electry Power Is Supported By
Hydropower”. Sakartvelos Teqgnikuri Universitetis Archil Eliashvilis Saxelobis Martvis sistemebis Institutis
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