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DEVELOPMENT OF THE METHOD OF ANALYSIS FOR DETERMINING THE
COORDINATES OF TERMINAL SURFACE OF MUDFLOW SEDIMENTS

P.H. Baljyan'?, V.P. Baljyan’

National Polytechnical University of Armenia
“Shushi University of Technology

"4ero Composite" Stock Joint Company

1t is necessary to determine the amount of sediment deposits in upper bay during the operation of the
facility to calculate the height of the mudflow protection dam. According to already known geometric
characteristics of the channel, this kind of storage is conditioned by the position of the upper surface of the
mudflow sediments. After filling the mudflow protection rim before construction, the channel transformations are
practically almost completed. A stabilized surface is established which becomes the new bed of the channel. Our
aim is to determine the position of this surface. Theoretical solution for predicting the parameters of vertical
channel transformations and the boundary conditions of this problem are used in this article. The studies carried
out allow us to suggest a method for calculating the coordinates of the terminal surface of mudflow sediments. In
a wide range of changes in the initial characteristics of the watercourse, numerous examples are calculated by
this method. The analysis of the results allows us to assess the influence of parameters determining the process
of formation of the terminal surface of sediment deposits.

Key words: channel transformations, flow, facilities, bay, sediment deposits.

Introduction

The rivers of the mountain zone are distinguished by a large seasonal discrepancy in the flow
consumption and during the period of spring flood a significant part of the annual flow passes through
their channels. As a result many leats of the mountain foothill zone in relation with mudflow are quite
risky. Vertical channel transformations predominate in such kind of rivers which are quite actively
developing in their lowland areas due to sediment deposition washed away from the slopes of the
catchment basin. Channel transformations are relatively activated when water work facilities are built
on waterways. Particularly for the protection of settlements, communication routes and other facilities,
mudflow protection dams and dams of various designs and materials are quite widely used: solid ones
made of concrete, reinforced concrete and masonry, perforated ones - made of metal and grids [1,2,3]
(Fig. 1). The process of sediment accumulation at the upper bay of these facilities is completed over
time and the upper surface of sediments is practically stabilized (Fig. 2). Establishing its position is an
important condition for determining the amount of accumulations and, therefore, for calculating the
size of a mudflow protection facility. Many studies are devoted to constructive varieties [1,2] and
methods for calculating these facilities [4,5].

Fig. 1 Cascade of mudflow protection facilities: downside monolithic — made of
reinforced concrete, upside— made of collected metal constructions.
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When modeling channel transformations [6,7,8] occurring at river facilities [4,9], a reliable
assessment of the factors determining this process is important. Sediment waste [10,11], energy loss,
the speed of moving particles of soil [12] and the dimensions of the initial characteristics of the
watercourse are considered to be significant ones among them [13]. The disadvantages in these
parameters automatically pass to the developed model. A number of works analyzed and indicated the
operational imperfections of existing mudflow protection facilities and the main disadvantages in the
methods for calculating the parameters of their characteristic [8,14].

Conflict setting and set of methodology

It is supposed that a mudflow protection dam with a height of H, and a width along the crest of
B, was established in a trapezoidal mudflow channel. The initial longitudinal slope of the channel at
the facility site is - ip, the bed coordinate is - Zp, and the channel width is bp (Figs. 3 and 4).

During operation at the upper bay of the facility sediment is deposited flowing along the stream.
Practice shows that with the filling of the rim before the construction, the started channel-forming
unsteady process will calm down over time [2,14,15]. As a result of this transformation, a new, stable
bed is established on a certain section of the channel before the facility (surface s-s in Fig. 2). The
nature of the movement of subsequent flows flowing on this surface will practically be steady. The
ultimate goal of the hydraulic calculation of the mud-protection facility is to establish a dam of such
height (Hp) at which the whole amount of sediment entering the structure during operation is
deposited at the upper bay. Obviously, besides the initial geometrical characteristics of the channel, the
position of the terminal surface s-s has a great influence on the amount of deposits. After filling the
upper bay to the indicated surface, a non prismatic channel is formed in front of the structure
characterized by the coordinate of the bed Z and width b (Figs. 3 and 4).

Due to the lack of scientifically justified methods for calculating mudflow holding facilities,
significant discrepancies often arise between project and operational values of these pointed
parameters. This significantly reduces the effectiveness of mudflow protection activities [3,4].

Fig. 2 Longitudinal cutting of upper bay of the facility full of sediments
1-initial bed of channel, 2-mudflow sediment deposits,
3-new bed after stabilizing process (surface s-s),
4-site of movement, S-mudflow holding facility

In this article we aimed at developing the analytic method for establishing the coordinate of
upper and stable surface of mudflow sediments.

Research results

The task is a special case of the general problem of channel transformations. Based on the
analysis and assessment of the main factors determining this process, the authors have developed a
mathematical model for the stable stage of vertical channel transformations [8]. By a joint solution of
the basic equations of hydrodynamics of sediment flows with patterns of sediment consumption,
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energy loss and soil characteristics etc. a universal dimensionless equation is suggested. It is
applicable for all types of tasks concerning this problem.

1 a-1 Fr, db _ il 1_7(4a_10%a

- a— + a+ - 1
a B, 5(2 A 5( 2/ N dx ; )

N

S8
=

where /5, — is relation of channel width to depth of bed, F7y — is the number of Froud, dor— is average
diameter of channel forming ground, a — is the indicator according to variety of structures of sediment
waste, a=2,7...4,5; ip— is the slope of channel section where the bed movement or sediment deposits
are absent (the section is immediately in front of the zone of sediments). The positive direction of
coordinates x is accepted to be against the flow and point of calculation is crest of the dam (Fig. 3).
The linear scale of limitlessness is taken the width of b, channel on the section of which longitudinal
slope is equal to 7, [13].

The correct establishment of the boundary conditions of the problem has a decisive influence on
the validity and reliability of the final solutions. In the tasks of forecasting channel transformations, it
is advisable to use the regularity of changing the width of a new channel as a given condition. A joint
solution of the selected regularity with equation (1) will allow us to establish the final terminal
position and other parameters for the final and stable stage of the channel-forming process. In our task
one of two options of the following can be used as a boundary condition:

» Regulation of decreasing (increasing) the width of b up the flow starting from boundary

dimension of B, (width of dam) is accepted due to the condition of smoothly changing

movement (Fig. 4);

» Regulation of change of width is considered to be the condition according to which the

boundary lines of flow and side walls of new channel coincide, i.e. the change of width is

dictated by cross form of the channel (Fig. 5).

In present work the developments are given for further cases.

e
o
OOOOOENANNN

JR—

Fig. 4 Calculated scheme of smoothly drafting of upper bay over the surface s-s
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Choosing the initial point of coordinates of crest of dam, we can (Fig. 2,3,4)
b=b,+2m(z~z,), (2)

where m — is coefficient of outflow of side walls of the channel equal to m =cftge (Fig. 5).

Channel curve may be admitted as constant relating to small parts, therefore, according to Fig. 3
we can write

zZp, =i, x—H, . (3)

In case of chosen system of calculation of coordinates of upper bay sediment z always has positive

sign, the coordinate of initial bed of channel z, in interval 0 < x< —* is negative and in interval

Ip

H,
X >—— - 1s positive.

Ip

On the site of channel transformations the regulation of channel curve ip is admitted as linear.
For other forms of relief of bed it is easy to calculate other regulations.

Fig. 5 Cross section of upper bay after stabilization of channel processes
1-initial bed of channel, 2-mudflow sediment deposits,
3-new bed after stabilization process (surface s-s), 4-site of movement

According to expression (3) the regulation (2) is written in dimensionless form as
b=br+2m(z+H,—i,x). )
In the initial point between width of bp and B, we have

The boundary conditions of the task are

e In case of ;=0,wehave ; =0, ;P :En and b=B, ,

— H — - —
e And in case of x=—",wehave zp =0 and b:bp+2mz .

Lp

From equation (4) we have



WATER SYSTEMS

d—l_)—Zm d—;—i 6
dx dx ") (©)

. . . . d
The analysis of expression (6) shows that depending on the meaning of curves d—f and i, the
x

sign of derivative can be both positive and negative. The first case means that new channel formed in
front of the facility against the flow (x) widens. Consequently, the surface of sediment deposits will be
deleted form initial bed of the channel. In the second case the new contra flow channel narrows and,
consequently, these two surfaces will be closer (Fig. 3,4).

According to dimension, the equation (1) has the following form

N

_ _ _(4a-10) _
2m| a-1 Fr, i d%h Aa+2m a-1 Fr,

1+ +— t—@ e @
aﬂo 5(2117% E(a+2% Clﬂo E(Zaf% E(a+2% P ()

QU
=l

It is easy to assume that endless dimension of channel forming ground in front of the facility

d,, and more than 1/3 degree is closer to one. In this case

4a-10
; l—)(“ %M_Zm a=1  Fr |

0 aﬂ _(2a—ly _(a+2y P
dz o\p ¢ b e

= . 8
dx 2m a—1 Fr. ®
1+

+ 0
a ﬂo B(Za—l% 5(a+2%

So, based on the universal equation describing vertical channel transformations for the problem
studied, a linear differential equation (8) is derived. Its joint solution with the boundary condition (4)
makes it possible to establish the coordinates of the final and stabilized surface of sediment deposits
for any initial characteristics of flow, channel and structure. For various conditions close to nature, a
number of numerical examples were calculated using the developed methodology. A wide range of
changes in the initial parameters inside characterizes the diversity of mountain-foothill streams (the
Froude number varies in the range 2 ... 6, the ratio S, - 6...18, the relation of slope m-0,5...1, the
channel slope coefficient iy and i, — between the interval of 0,01...0,06, indicator of degree a - 3 ...
4.5). In the MATHCAD environment appropriate algorithm has been compiled for calculations
according to equation (8) and the boundary condition (4). At the same time, the initial condition of the
problem was established: when x =0, b = By;.

The analysis of the results of calculations show that, besides the slopes i, and ip the indicator of
degree a. has significant influence on the form and surface position s-s. It takes into account the
structural diversity of the formulas according to the waste of sediments. Indeed, the change of number
of Froude Frjand relation S, have significant influence on final result. In Table 1 and 2 the results of
calculations for two dimensions of indicator @ are shown. On the basis of these results the graphs of
change of dimensionless coordinates of channel bed before and after channel transformations are given
(Fig.6). According to the results given in tables and graphs we observe certain variance between the
coordinates of surface sediments obtained in the dimensions of @ = 3 and a= 4. The analysis of
calculated data shows that those formulas in which sediment possibility is proportional 3,3 ...3,7 to
speed degree are more acceptable.
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Table 1

Calculated dimensions of the coordinates of channel bed before and after channel transformations:

@=3; fo=12; Fr, =5; {g =i, = 0,03

X 0 10 20 30 40 50 60 70 80

z 0,00 0,26 0,52 0,78 1,04 1,30 1,57 1,84 2,11

Z, -1,50 -1,20 -0,90 -0,60 -0,30 0,00 0,30 0,60 0,90
Table 2

Calculated dimensions of the coordinates of channel bed before and after channel transformations:

=4 fo=12; Fry =5; iy =1, = 0,03

X

0

10

20

30

40

50

60

70

80

z

0,00

0,40

0,79

1,23

1,66

2,14

2,61

3,13

3,65

4

-1,20

-0,90

-0,60

-0,30

0,00

0,30

0,60

0,90

. -1,50

L 4,00

3,00

2,00

1,00

0,00
0,00 10,00

-1,00

-2,00

Fig. 6 Graphs of change of dimensionless coordinates of channel bed and surface of sediment deposits
Z.p and Z,p - initial coordinates of channel bed; Z, - calculated coordinates of terminal
surface (new channel) in case of a =3; Z, - the same in case of a=4.

Testing was done on field objects to assess the reliability of the developed method. We used the
results of studies carried out at the mud-protection facilities installed on the watercourses Akzhar
(Kazakhstan) [2] and Katsotsk (Armenia) [16] for this purpose. In the first case, the dam is perforated
built up with precast reinforced concrete elements. The height of the dam is H, =10 m. the width along
the crest is B; =30 m. In the second example there is a monolithic concrete dam of 8 m height and 55
m width. During operation the upper bays of both mudflow protection dams were almost full.
Calculations are performed for the indicated examples using the developed method. The results
obtained are opposed to data from field studies.

During 1979-1981 along the water flow of River Akzhar 18 mudflows passed with a maximum
flow rate of Q = 45 m’/s [2]. The following channel characteristics were obtained as a result of
measurements: the natural slope in the interval 0 <x <250 m is equal to i, = 0,08 and in case of x >
250 m - i, = 0,1 and in case of slope iy = 0, 04, on the sites with the slopes i, and i, the widths of the
channel are respectively equal to b, = 3,5 m; b, =4,5 m, the slope coefficient of the side walls of the
channel is m = 0.75. After filling the mudflow reservoir on characteristic sections the coordinates of
the final and stabilized surface of the mudflow deposits were also measured (Table 3).



WATER SYSTEMS

Table 3
Measured coordinates of surface sediments in upper bay of River Akzhar
x (M) 0 33 100 200 262 285 385 410
z (M) 10,0 11,8 17,0 24,0 28,1 31,0 38,4 41,0

For calculations of developed method the initial parameters are given in dimensionless form. In

this case we take the scale of dimensionlessness the value of width b, = 4,5 m. the following
dimensions of initial parameters are used: H,=2,22 ; B,= 6,67; b,= 0,78; 1, =0,08, when 0< x <250 m
and i,= 0,1 when x> 250 m; i, = 0,04 ; m = 0,75; Fro = 3; Bo= 6. Two dimensions are chosen for
indicator « in calculations: 3 and 4. The results of calculations are shown in Table 4.

Table 4
Calculated dimensionless coordinates of surface sediments

a=3
X 0 14 28 42 56 67 78 89 100
7 0,0 0,77 1,51 2,24 2,94 3,99 5,08 6,17 7,28

a=4
X 0 14 28 42 56 67 78 89 100
Z, 0,0 1,13 2,26 3,39 4,53 5,25 5,89 6,54 7,38

On the basis of the results of calculations and field data the graphs of change of dimensionless
coordinates of channel bed of upper bay of the Akzhar before and after channel transformations are set
as follows (Fig.7).

7z 10,00
8,00 + - - ! L {
6,00
. -
4,00 e —
- -
= *= hature
2,00 - el
r - T . B
= 7y 129
0,00 = ~ X
q 50 60 70 80 90 100
-2,00 =
-4,00

Fig. 7 The graphs of change of dimensionless coordinates of channel bed and
surface sediments in upper bay of the dam on River Akzhar
Z.p and Z,p - position of initial channel bed, Z, - calculated surface of sediment deposits
(new bed of channel) in case of a = 3; Z, — the same in a = 4; position of factual
surface of sediment deposits is shown by dotted line

Analogue studies are also conducted for mudflow protection facilities built on the Katsotsk.
There are the following initial characteristics of channel [16]: natural slope on the dam is equal to - i,
= 0,11; slope iy = 0, 03; width of the channel with slopes 7, and i, are respectively equal to b,= 4,3 m;
by = 5,5 m; the coefficient of the slope of side walls - m=3,3. In case of full mudflow reservoir the
coordinates of terminal and stabilized surface of mudflow deposits are measured.

9
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Table 5
Measured coordinates of surface sediments deposited in upper bay of the dam of River Katsotsk
x (M) 0 15 26 46 76 116 130
z (M) 8 8,8 9,7 10,9 13,6 15,3 16,2
b (M) 55 43 32 24 17 14 10

In the calculations we use the following dimensionless values of initial parameters: H, =1,45;
B,=10; b,=0,64; m=3,3;1,=0,11; 1,=0,03; Fro=5; By =10. For the indicator a the values of 3 and
4 are also chosen. The results of calculations are given in Table 6.

According to the results of calculations and field data the graphs of changing dimensionless
coordinates of channel bed in upper bay of the dam on the Katsotsk are given before and after channel
transformations (Fig. 8).

Table 6
Calculated dimensionless coordinates of surface sediments
a=3
X 0,0 7,50 15,0 22,5 30,0
71 0,0 0,38 0,75 1,16 1,81
a=4
X 0.00 7.50 15.00 22.50 30.00
7 0.00 0.71 1.39 2.03 2.63
Z 3,00
2,50 —

2,00

1,50

1,00

0,50

0,00

-0,50

-1,00

-1,50

-2,00
Fig. 8 The graphs of change of dimensionless coordinates of channel
bed and surface deposits in upper bay of the Katsotsk
Z.p and Z,p - position of initial channel bed, Z; —calculated surface of mudflow
sediments (new bed of the channel) in case of a =3; Z, — in the same
in case of a = 4; position of factual surface of deposits in given by dotted line

The analysis of the graphs of field examples also states the conclusion on significant impact of
the dimension of indicator a on the position of terminal surface of mudflow deposits. It shows that the
correct choice of formulas on the waste of sediments has important meaning. As the confrontation of
calculated and field data shows during the calculation of channel transformations at mudflow
protection facilities for a the interval 3,3 ...3,7 is more applicable. Along with the factor the impact
of curve of two sections of channel i, and iy is also notable.

Conclusion
Factors determining the process of channel transformations occurring in front of the mudflow
protection facilities are taken into account in the suggested method. The results of calculations carried

10
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out in a wide range of changes in the initial parameters of the channel and flow revealed the main

factors determining the position of the terminal and stable surface of mudflow deposits. This

conclusion was also confirmed by comparing field data to the results of calculations where a fairly

good coincide was observed. These results allow us to suggest the developed method for determining

the amount of sediment deposits in projecting of mudflow protection facilities, dams and barrages.
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2nwhnupbiph  Gipwjhu  puniewagpbph  thnthnfjudwtu Jwju whpnyend  ndjw) dbennny
hwoqwpyyt Gu  pywhu ophuwyubp: Uwnwgywd wpryntupubiph  gbipndnieiniup
huwpwynpnigintu £ wwhu  quwhwwnb]  ubudwiht  bundwoépubph  dwybpunyph
dbwynpdwtu gnpdpupwgp wwjdwuwynpnn wwpwdbnptph wqnbtignieniup:

Pwuwih pwnbp. hniuwht  dLwihnfunieiniu, hnuwup, Ywnnigwdp, phbd,
ptipqwépubinh Ynwwnwyned:
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AHAJIMTUYECKUY METO/ ONPEJEJEHUS KOOPJIUHAT
KOHEYHOM MOBEPXHOCTH CEJIEBBIX OTJIOKEHUI

I1.0. BaJIIDKﬂHI’Z, B.IL. Bamuxksu®

! Apmsneruii nayuonaiivnbiii notumexnuyeckutl ynugepcumem
’[Iywnckuii mexnonozuueckuti ynusepcumen

? Akyuonepnoe o6wecmeso "Aspokomnosum"”

Pacder BBICOTHI TPOTHBOCENEBOH TNIOTHHEI MTPOBOAUTCS IO 00EMY HAHOCOB, OTJIOKUBIITUXCS B
ee BepxHeM Obede B TEUCHHUH CpoKa CIYKObl coopyxkeHus. [IpM W3BECTHBIX TI'€OMETPHUYCCKHX
XapaKTePUCTUKAaX pyclia 3TOT 00beM OOYyCIOBIIEH TOJOXKEHHEM BEpPXHEH MOBEPXHOCTH CENEBBIX
ornoxkeHnit. [locrme 3amomHEHWs cene3aAep KUBaOIIEro o0beMa Tepel COOPYKEHHEM pPYCIOBbIE
npeoOpa3oBaHusl MPAKTHUECKH 3aBEPIIAIOTCS. YCTaHABIMBACTCS CTAOMIM3UPOBAHHAS MOBEPXHOCTH,
SIBIISIOIIASICSI HOBBIM JTHOM pycio. IlocTaBneHa 1ens onpeaenuTh MONI0KEeHHE dTONW MMOBEPXHOCTH. B
paboTe HUCIOJIb30BaHbl TEOPETHUYECKOE PEIIEHHE M0 MPOTHO3Y MapaMeTPOB BEPTUKAIBHBIX PYCIOBBIX
npeoOpa3oBaHUi M KpaeBble YCIOBHsS NaHHOW 3ajgaud. [IpoBeneHHBIE pa3paOdOTKH IMO3BOJIHIN
MPEUIOKUTh METOJ pacdeTa KOOPAMHAT KOHEYHOH MOBEPXHOCTH CENIeBhIX OTJIOKEHWH. B mmpokom
JIMaNa30He W3MEHEHUs MCXOJHBIX XapaKTEPHCTHK BOJOTOKA MO JAHHOMY METOAY pacCUUTaHbBI
YUCIIEHHBbIE TPHUMEPHl, B TOM YHCIE IS DKCIUIOTHPYEMBIX COOPYXEHHH. AHAIN3 IOJYYeHHBIX
pe3yNbTaTOB pPACcYeTOB IIO3BOJSET OLEHWUTH BIUSHUS IapaMeTpPoB, OOYCIABIMBAIOLUIUX TIPOIECC
00pa3oBaHMsI KOHEYHOW MOBEPXHOCTH CEJIEBBIX OTIIOXKEHUH.

KioueBbie ciioBa: pycioBoe mpeoOpa3oBaHHe, IOTOK, COOpYXeHHE, Obed, OTIOKEHHE
HAHOCOB.

Lbpyuwjwgyby £ 01.07.2020p.
Spwiunudwt § ninuipyyby’ 10.07.2020p.
Bpwatuwynpyby £ inwwgpnipjwi' 18.082020p.
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wwihu, np gbwnwiht hnuwupnd wnlw pbpdwéputipp hhduwywunw Yninwyynd Gu
opwdpwph uygpuwdwund: Hw pbpnud £ ogunwlwp dwywih ujwqgdwup [1,2]: Grb thnpp
L dhoht swihh gopwdpwnubpnud wnyw £ ywhwgnpddwl wiuwhuh gpwdhy, Gpp oph
hnphgnup qupuwuwihtu  hnpnwgnuubph  dwdwuwly gwuynd £ dbngw)]  dwywip
dwlwpnwyhtu dnuin, wwyw hnuwupny tynn fungnp swihh opwpbipniyubipp nbnwnpynud Gu
opwdpwnh ybiplh wbnwdwubpnd, huy dhopt b dwup pbpdwdpubipp dbnjw) dwywihu
hwpwyhg hwwndwdubipnwd: Gpp oph hnphgnuh lwwmwundp dnnn | unpdw| nhdhwpwjhu
dwlwpnwyhu GYnn opwpbpniubipp dté dwup nbnunpynd £ 9opwdpwph oguwlwp
dwywind : Hw hbwmbwupny twwbu thnppwund £ opwdpwph pwuph wju dwywip, npp
Uwhiwwbuwsd £ opp Ynunwldwt b Ywunuwynpwd pwpfudwtu  hwdwp [1,4]: Ldwu
tpunyp £ nhngnid twl nuniduwuhpdwt wnwpyw nwpdwéd Uwwnwnhuh 9pwdpwpnid:

buunph npquépp

Uwwwnhuh  opwdpwph 2whwgnpddwt 2nipg  hhuntt wnwpw  pupwgpntd,
(Gwppwn gbiwh opwpbpniywjht hnuph &duwynpdwt  wwjdwuubph wwpqwpwudwu,
npwug pwuwyh U hwwnpywswhwywu Ywgdh wywpwdbnpbph npnodwu, huswbu twl
Uwwwnphuh  hhnpnhwugnygh  Jpw  npwug pnnwdéd  wgnbignypjwt  quwhwundwu
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woluwwnwuph htinhuwyubph dwutwygniejwdp dowyywsd, ptipjwsdpubiph Giph npnadwu
ophuwswthnipjniuubpp [7],
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Uowynudubiph wpryniupubpp huwpwynpnipinitu Yuwu pwjwpwp  hnwwihnygjwdp
quwhwwnb] (Fwppwn gqbwnh opwpbpnywihu  nbdhdp, wnwybjugnyuu  62gpink)
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Lhnwgnuinipjw wpnyniupubpp

([Gwppwn gtwnh dwybpunipwihu htinnwy hnupp, npu wnwowund Lt qupuwuwhu
hnpnwgnuwiutph bW wudpbwjhu Jupwpnwubph dwdwuwy hwpunwunad £ gbunwywquuntd
tnwd pwjpwjywd b hnndwhwpywé unyetinh hwoghu: Ptpdwdpubinph npnawyh pwuwly
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Cwhwgnpédwl pupwgpnid ospwdpwnnid Ynuwnwyyws ptipwsépubiph dwywih W npw
wnbnwpwofudwt  auh  npnondp - Yuplinp - Gpwbwynigniu ntuh ng dhwyu hnupp
Ywununuwynpdwtu Swywih 6Grgpndwu, wy twb Ynpin quugywsdh Ynwnwyndubipp
htilmwgw htinwgdwu dhgngwnnidubip puwnptijnt wmbuwytinhg:

Lhnpndtwndwnwinipjwu  Ynndhg 1949-1980pp. (dwppwn gbwnh Jdh  pwlh
hwwnwdpubipnw swihywd Ywfuw| pbpdwdpubiph Guybuwwhu  ndjuiutph  dawydwdp,
uinwgyb] Gu opptwswihnyeniuutp Uwwnwnhuph opwdpwph hwwwdpnd pbpdwdpubinh
pwlwlwywu quwhwwndwu Yybpwpbppw [3,7]:

Ppjwoépubph unwgwd pwiuwwlywu gnigwuhputipp hwdwnpbiint twwwnwyny
hpwywuwgyty Gu dh 2wpp thnpdwpwpwlwl hGnwgnunnyeniuubp, oguwagnpdtiny
dwdwuwlwyhg swihwgpwlwu gnpdhpubip:

Cwdwdwju wyuwnhwmwlwu b gnpdhpwjhu swihnwdutiph opwdpwpp dhusl 412 - 414
d uhgtipp 1gywd £ opwpbipniyubpny: Ldwu Ggpwywgniepjwu tup hwugnd twl 9pwdpwnp
pwuh 1:10000 dwupwnwph nbnugpulwu pwpunbigh hnphgnuwwuubiph ybipindnipjwu
wnryniupnid: Gnnbghwlwu swihnwubph b hwdwwywwnwufuwtu hwodwplubph dhongny
unwgyt £ opwiipwinh pwuh dwywih b oph funpniejut dhel wnbw W = f(H ) Ynnp (ul.1):

H.u

418
416 W= {(H)
414
a2+ — —
410

408 4

404 4

4024

406 1 |
|

400

05 10 15 20 25 30 35 40 45 50 55 60 W.uG®
LY.1 Uwwwnhup gpuwdpwpnid opp dwwpnuyp b npwt hwdwwwwmwufuwunn
onwidpwph pwuh swidwih shel wnyw W = f(H ) yuyh qpubhy

LY. T-nd pbpdwd UYnph Jpw 4124 uppht hwdwwwunwuluwt opwpbipniyubipp
Swywip unwgynd £ onipg’ 3,60 dju.d?: <wdbdwwnbin wju wpdbipp hhnpndbnpwlwu
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ndjwiutiph hhdwu pw, hwoytYonwihtu dbpnnny Yuunwpjwd hwoduplubph hwdwudwu
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onwdpwnh  pwuh  punipwgnh) pbpdwdputiph  dwywih  npnagwsd  wpdtiputinh - dhol
unwgynd £ dnun 1.48 dJju.d® wwppbpngniu: Uu - wuhwdwwnbnnygyuu  Jbpwpbpw
ybpndnipintt jwwnwnbup Yninwynwubph  punipwgptiph swihdwu ndyuiutiph dhongny
Yninwynuwubiph  thwuwnwgh, ppwywt dwywip npnobing htinin, husp ubpyuywgynud £
uinnpl:

TYhunwpynwubipp W swihndubpp gnyg Gu wwihu, npo opwpbpniyny gybint
wwwbwnny, Uwwwnhuh opwdpwpp, gnpdwpynidhg htinn wugwd wybih pwu 45
wnwphubphg' wnwohu 22-25 wwphubiph pupwgpnid, Ynpgpby £ 5.2 diu. & punhwunip
dwywih 2ntpe 75%-80%-p:

Ywwwnpywsd hwodwnpyubph wprynwupubipp quwhwunbint uywwwyny Ywwnwpyby
Ynwnwynwdubiph dwybipunyeh, spwdpwph wnbnwdwunid (Gwppwnh puwlwu hnwp W npw
wthtiph gbinnbghwywu hwunypp: Ynuwnwyjwsd pbpdwdputiph dwywh hwodwpyh hwdwp
opwdpwnh Gplwpnipjwdp punpyb| Gu hpwphg 80-150 4 hbnwynpnipjwu ypw gwuynn 15
purqwjuwywu  hwwnnypubp (UY.2): Snipwpwuynip qnyg hwwnypubiph  dholt  Gnwd
htnwynpniypjwtu b hwwnyputph Jdwytpbuubph dJdhoht wpdbpnd npnodbp £ ndjuy
hwwndwénd wnlw opwpbipniyutiph dwywip: Hwug gnidwpp Yugdnd £ Ynwnwyndubipp
nng dwywip [7]:

6

- o

= L

6

LY.2 Uwwnwnhup gpwdpwph nnyngpubhwu hwwnmwlwughép
onh hnphqnuh 416.04 up2h nwpnid

Quwihnudutiph - wpryniupupp gnyg Gu wwihu, np Uwwnwnhuh  9opwdpwpnid
Ynunwynwdubiph hwuwnnipniup wwwndwphtu hwpwyhg hwnnyend Yugdnw £ onipg 18.0
J, huy opwdpwph Jbppu dwyppt’ dnin 5.0 d: <wogh wnubiny, np unpdw| nhdhwpwjhu
dwywpnuwyp' (LW) Uwwwnhup opwdpwpnd 416.3 Jd L, huy dbenuw; dwdwip
dwlywpnwyp' (UoU) 401,5 d, unwgynd k, np opwdpwpnud oph Ynunwydwu hwdwp
gnpdlwlwund duwgb) £ owwn thnpp funpnigjwdp 2tpin (dnnn 8d): Lojwd inygjwiubipny

16



WATER SYSTEMS

Ywwnwnybi £ opwpbpniyubipnh dwywih hwoqwpy: Snipwpwuginip hwnwdpnid hwadjwnlyyb)
E Yynuwnwydws opwpbipniyubiph dwybpbup, npp huwpwynpnieniu £ ndbp unwuw
Ynunwldwsd opwpbipnijubpph punhwung dwywip' (wn.2):

Unyniuwl 2
Uwwwnhup gpuwdpwpnid Ynunwyyws gpwpbpnijubpp swywih hwoqjupyp

Unwugph hwdwpp | 00 | 11 [ 22 | 33 [ 44 | 55 | 66 | 77 | 88

LbGnwynpnipjniup

0 60 160 360 570 866 | 1186 | 1446 | 1686
wwwnywnhg, (J)

Stinwdwuh

60 100 200 210 296 320 260 240
Gpywnnieniup, (4)

Lwuwnnypeh dwytiptup,

6.24 | 574 | 3.86 | 247 | 135 | 0585 | 114 |0.424
(hwq W)

Ununwlyywd
pbpdwépubiph 0.6 0.96 0.66 0.57 0.31 0.22 0.19
dwywyp, (Jju &)

Cunhwunip dwywp,

W=>W, =35l
(du &) 2V
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Yhund swih thnpp [pubin, www wbwp L Gupwnpb, np Ywd d&d wwppbpniygjwdp
Ywwwpywd swihnwdubph  wnduijubpp 6hon 6 wpnwhwjunnd  hnuwupny  GYynn
ppdwdpubiph Giph thnihnfudwt hpwlwu wwnbbpp, Ywd £ Yutuw) pipdwséputinh 60 %-
hg wybh phs pwuwynypjwdp dwuupyubp Gu hnuwupny wwpynd' wnwug nbnwnpybint
opwdpwnnid:

<hdp punnubind  Ybpp  pbpwé  dowynwdubipph wpryniupubpp,  pwdwpwn
tonnipjwdp Yunpblh £ quwhwunb)] (Gwppwn gbinh dhoht wmwpbywu opwpbpniwiphu
hnuph, nph hhdwtu ypw bwl pipwédputiph dhohtu Giph dtdnieniuutipp: Uwutwynpwwbu,
ptpJwdpubiph gnudwpwihu dhohtu Gipp Uwwwnhuh 9pwdpwpph wnwugpnd Ywpbiph k
pwywpwp Gounnyejwdp punniub] hwjwuwnp'
R=R_+P,=2,0+10=3,0Yq/u:

Ywwnwpywd nwnwuwuhpniginiuubiph wprynwipubipp huwpwynpnieyniu Gu wwihu
quwhwwb| ny dhwju Uwwnwnhuh 9pwdpwph opwpbipniywihtu nbdhdp b Ywufuwgniwybi
htwnmwgw 2whwgnpddwu huwpwynpnipnituutipp, wjuwbu £ wnwowplubin ubiplywjwgub)
Uwpuwug-Uwwnwnhu  wnbnwdwund  hGunwquwinid  Ywnnigybihp  wy  opwdpwpubipp
Ytpwpbinju):
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Uwwwnhuh opwdpwph opwpbpniubph Ynunwydwu pwuwlwlwu gnigwuphpubiph
gtipinwdnieyniuutiphg  hwugnud  Gup Ggpwywgnipjwu, np wjuy JdGdwdwuwdp gwsd L
opwpbipniyutipn bW npw hGwnwgw whwgnpdnwip Ywpnn £ hwdwpyb] nunbuwwbu
wuwpryntuwybiun:

Cwny t vk, np wyu Gplnyep ujuunynud | (Gnuwjht gbntph ypw Yunnigwd dph
owpp opwdpwpubipnwd: Wu wwjdwuubpnd fuunhp £ npgnd dowlyb)  pudbubpwywu
dhongwnnidutiph hwdwihp dpwaghp, npnug hpwlywuwgnuing huwpwynp Yiphup wwywhnybip
nyjw| Yywnnigywdph htitnwguw owhwanpddwu wpryntuwybwnnieiniup ]
wuduwugnigyniup: - Wn dhongwnnudubph Jbpouwlwu  uwywwwlp'  Ynunwldwsd
opwpbipnniyutiph dwppnudu k&, husp huwpwynp £ hpwlwuwgub| ipynt inwuwyny.

w) dGluwuhywlwd dwppdwdp,

p) hhnpwyihhwlwt (Juwgdwdp:

Unwohu Gnwuwyh nbwpnd nndwlwyws opwdpwph dwppndp wywhwugnud L
qqwih unypwywu dhongubiph hwwlwgnud, npp hwéwiu wpnwpwgwsd st b gpbieb
wuhpwagnpstih £ Gpypnpn Gnwuwyh nbwpnd Ynunwyws opwpbtipniyubiph hbnwgnidp
Ywwwnynw £ hhnpwypyuywu Jugdwu bGnwuwyny, nph hwdwp wuhpwdbion Gu
unbindtp  gpniunp puptwwgdwu  hwdwp  tywunwynp wwpdwuubp'  wiu §
hwldwwywwwufuwu plpnyjwtu  hnu b wuhpwdbion  pwuwynigywu  opwihu  hnup:
huptuwuwgdwt bnwuwyny opwdpwpubiph dwppdwu wpryniuwybinneniup wluhwjwn
Gpunwd £ 1993-1996pR. pupwgpnid Uwwwnhuh opwdpwph Ynwnwynuwubph  dbe
duwynpwsé nnnndwtu  dnpwyh  nwwulwphg (Y. 3) @ Wn &dnpwlu wnwowgb| £
Upgwlujwt  wnwoht  wwwbpwaqdh dwdwlwly wnppbowtwlwu pwuwlyh Ynndhg
wwwywph funppwihtu openn thwywuh wwjebgdwu htGnbwupny:

LY.3. Uwunwnhup gpwdpwpnid Yninwlyyjwé gnwphnmq'uhpnuir
wnwowgwd nnnniw dnpwy

wpy L ugk), np funppwjhu wugph pwgnwihg hbwn, opwpbpniyutipny |gwé
swywn duwynpynn hniuny wugunn hnuwupp dGé wpwagniejwdp [wunwd £ Ynunwyywsd
opwpbipnniyutipp, pwuh np npwup gunuynid Gu suwwlygywsd ypdwynd b npwug [ywugdwu
hwdwp sh wwhwugynwd tiplwp dwdwuwy L JGé G)pkip:
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Unwnwlywd opwpbipniyubiph Ywgnudp Yowpniwwlyh wjupwtu dwdwuwly, pwup
ntn &uwynpynn gbunph hnith pbpniejniup sh hwjwuwpyb| puwywu pbpnipjwup:
Qpwpbpnyutiph [Ywgniudp wntinh £ niwibund ng dhwju hntuh puwn funpnigjwu, wy bwb puwn
(wjuniEjwu:

Unwnwlwd quugwoénd  dwdwuwyh pupwgpnd  duwynpynn  pnnwugph
|wjuniejwu U funpnipjwt Yuwp Yupbih  wpunwhwjnb] hbnlyw) Yuujwdnigjudp'

B, =B, +A.Vjﬁ,
npwntn y,- U tunjwdph dwybpunyphg pnnwugph hwwwyh tunpnieinut §, Ay,- U
[Ywgdwu 2tipinh hwuwnipyniuu k, B, -U pnnwugph pupwghy jwjunteiniup (uy.4):

LU.4. Ununwlywé gpwpbpnijutpp hpnpwyhyulyw |Jugdw hwojwpluwiht ufubdwu

Mubuwiny Ynuwnwyws opwpbtipniyubiph dwybipnyph uhgtipp W hnuh hwwnwyh
ptipnieintup, uwmwund Gup YJwgliwu pnnwugph hwwnwlwgdwiht b hwwnwdpw)hu
swihbpp, npnugny hwoywpyynd Gu uundwoépubiph tupwnpbih ywgdwu dwywiubpp:
<phdp punnuwbiing ubpywjwgwédp, twfuwwnbuynd £ dowybp opwdpwpnid Yninwlyywd
opwpbipniyutiph huptwywgdwu dbpnnh dGennwpwunieiniu, npp huwpwynpniejntu Yuw
thnpp ubpnpnudutipn hpwlwuwgub] opwdpwph pwund Ynunwyywsd opwpbpnijubinh
dwppnudp b uwwwhngh opwdpwph hbnwqw wuywnwug 2whwgnpdnidp:

Gqpwlwgnipniuubp

([Gwppwn gbtinh, Uwpuwugh bW Uwwwnhuh 9pwdpwpubph hwdwp 9pwpbtipniyjutiph
ntdhdh, npwug pwuwyh L Ynwnwynwubph dwywih npnadwtu bpwpbipjw) Yuwnwpdwsd
nwuntduwuhpnipniuubinu nt unwgywd wnryntupubipp dbipndnipyniuutinp
huwpwynpnigniu Gu - wwihu Yuunwpbiine ghunwgnpduwywu  Yuplnp  bpwuwynypntu
niutignn  Jdh wpp Ggpwlwgnieniuutip, npnup hhdp Ywpnn Gu hwunhuwtw| dowybint
owhwagnpddwu wpryntuwybn wnwowplyubin.

1. (Gwppwnh ophwywp wyjwqwuh ubplw puwyhdwjwywu b hwnlwwbu
Epnghnu ppwyphbwyh wwhwywudwtu wwjdwutubpnud Uwwnwnhuh wwwjwph wnwugpntd
(GFwpprwnh dhoht wwpblwu pbpdwdpwihtu hnupp YYwqgdp' onipg 80 hwg.u3:

2. Uwwwnpuh opwdpwph 5,6 dju. & punhwunyp dwywihg ubpywyndu opp
hwdwp duwgws 2 du. & dwlwip pbpdwdpubpny Ywpnn gk 2nipg 25 wnwpnud:
Wuhupu  dphuskt  2040-2045pp. 9opwdpwpp  gnpduwlwunwd  wdpnnondht  Ygyph
ptipdwdputinny U nnipu Ygw 2whwgnpdnidhg:
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3.  Sbpwnwubih t ybpwywuqut) UL upunp glimbiph htinniy W Ynpwn Gipbph
wwppbpwlwu swihnwdubpnp:

4. Uwwqw 25-30 wmwppubiph pupwgpnud ptpwdputipny |gybint ywwnbwnny
Uwwwnhuh opwdpwpp 2whwagnpdnwdhg nnipu squint hwdwp wuhpwdbion § funppwjhu
thwywuubiph dhongny wwppbpwpwp Ywwwpb] Ynunwynwdubph  dwutwyh  YJwgnid-
hGnwgnidubin:

Spulwunipyniu

(dnpdwgojwt L.4. Lbnuwjhu wwjdwulbpnud hpwlwuwgynn hhnpnnbuuhywlwu
Ywnnigwdpubiph  hwodwpywihu dbpnnutph dowynwip L wuywnwug whwgnpddwu
wwwhnydwu  fuunhpubpp  //SGuuhywlwu  ghwnnenuubph nnbunnpp ghrnwywu
wuwnhbwuh hwjgdwu wnbbwfununyentu, 6p., 2011. - 221 ky:

Bonnsbie pecypcent 3akaBkaszbs //J1: «'unpomereonsaary, 1988. - 264c.

l'ocynapcTBeHHBIM BOAHBIM KamacTp. MHOrojeTHHE JaHHBIE O PEXKUME U pecypcax
MMOBEPXHOCTHBIX BOJI cy1H // JI: «uapomereonsaar», Tom 7, Boim. 4, A3CCP, 1987. - 263c.

Pecypcun mnosepxnoctHbix Boj CCCP, ToM 9. BeII. 4. BocTouHOE 3aKaBKasbe.
I'mapomereonzaar JI. 1971. c1.227.

Tep-Munacsa P.O. Onpenunenne oObeMa ceneBbIX OTIOXexui. Tesuchl nmoknama XV
Bcecoro3Hoit koH(pepeHnunu no nporuBoceneBsiM Mmepnpusatisam. LIBHTU. M.1978. c1.72-74.

TexHuueckue yka3aHusl 1O pacdyeTy MaKCHMaJIBHOTO CTOKAa peK B ByciBHAx KoBkasza.
3akunu, Toumucu 1980. cT. 71.

Baljyan P.H., Poghosyan A.A., Kelejyan H.G., Namatyan N.T. Quantitative evaluation of
sediment accumulation in Mataghis reservoir. Bulletin of HIGH Technology, Shushi 2020 -
2(13), 21-26p.

Upfuwwnwupu hpwywuwgyt £t << ghunwbunyndh Shtwtuwyw wowygnipjwdp,
ehy 19YR-1EO11 dpwgph opowtwlubpnud:
HccnenoBanue BBIIONHEHO TIpH (prHaHCOBOH moanepkke Komurera mo Hayke PA
B paMKax HayuyHoro npoekta Ne 19YR-1EO11.
The research was supported by the RA Science Committee within the framework
of the research project Ne 19YR-1EO11.

YIK - 627.8:556.5.01

NCCIEJOBAHUE PEXKUMA HAHOCOB PEKU TAPTAP B CTBOPE
MATAI'NCCKOI'O BOAOXPAHUJIMNIIIA

1 1 2
O.I'. Keaemxsan , H.'T. Hamaran ', A /L. 'ajcrsan
]EpeeaHCKuﬁ MeXHON02UHeCKUU UHCTNUMYM
[Iywynckuti mexnonoeuseckuii ynusepcumen

HccnenoBanne pexumMa HAHOCOB PEKH, 00bEM pa3MeEIIeHHs WX B BOAOXPAHMIWIIAX JaeT
BO3MOXXHOCTh ~yTOYHHATH (PaKTHUECKHH OO0heM HAKOMHBINEHCS BOJABI TIPU  DKCIUTyaTalluu
BOJIOXPAHWIMIIIA B TPOM3BOJBHBI MOMEHT BPEMEHH M Ha STOW OCHOBE BEIOpaTh 3()(eKTHBHBIN
rpadvK UCTIOIB30BaHS BOJABL. YKa3aHHBIC MPOOJIEMBbl MPUOOPETAIOT BaXKHBIE HAYYHO-TIPAKTUIECKHE U
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9KOHOMMYECKHE 3HAa4YCHUs, B 4YacTHOCTH, i1 Matarucckoro u CapcaHICKOro BOJOXPaHMIMIIAX
PecnyOnuku Apuax, HaxosIuecs Ha OXHOW U3 MMOJTHOBOIHBIX peK 3akBKasbs - p.TapTap.

KaiwueBble cjoBa: Bojia, BOJOXPAHIIHILE, HAHOCH, HOPMAJILHBIA MOINEPTHI YpPOBEHB,
MEpTBBIH 00beM.

STUDY OF THE TARTAR RIVER NOSE REGIME IN THE JET OF THE MATAGIS
RESERVOIR

H.G. Kelejyan', N.T. Namatyan', A.D. Galstyan®
"Yerevan Technological Institute
“Shushi University of Technology

The study of the river sediment regime, the volume of their placement in reservoirs makes it possible
to clarify the actual volume of accumulated water during the operation of the reservoir at an arbitrary
moment in time and, on this basis, choose an effective water use schedule. These problems acquire
important scientific, practical and economic significance, in particular, for the Mataghis and Sarsang
reservoirs of the Republic of Artsakh, located on one of the deep rivers of Transcaucasia - the Tartar
River.

Key words: water, reservoir, sediment, normal backed level, dead volume.
Ltiplwjwgyb £ 20.11.2020p.

Spwiunudwu § ninupyyb’ 21.11.2020p.
Gpwatuwynpyby £ inwwgpnipjw’ 11.12.2020p.
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{81 - 556:627.1:34.1

/U3t NEUNRPULENP B4 2PU3PTL KUV ULYUMSENP YUNUYUrU UL
LusSurcLUSNrovut uL<rudscsnhe3uL Uuuhtu

4. G lvwswwnnpyuin?, LU U wpynuywd, 2.4.2hjwuzppyw?,U.U.Luybpywu?,<.U.Utuguutjut?
"Eplwip wbypwlwl hwdwuwpwb

2Cniphh pbutininghwlwt hwdwjuwpwi

3 Cuywiupwith whypwlhwt pbippbuwghypwlwt hwdwuwpw

Lwhpuwypti - nGunipubbph  Gunwywpdwt  wpynibwdbipnygggniap dppyn Gnlp £
Yuwnwdwpnygyniitiph opwlwipgnid: <wpuyh wnbbing <wywuipwbh vwhdwbwhwly nbuniputibpp
hwhqudwbipp, wyn fubtnppt wybih dGs tpwbwlynyynis £ ugpwimd: <nnywédp  byppdws
hwbpuwyht nbuniputibph Jwu Guqdnn opughti nbuniputibph yunwywpdwl uypnwnpbugnpddwp:
Un wnnidnd  wnwbdbwlhp  npwnpnipywt £ nuwpddly  hwdwlwnpgh  ippbgpbuwppwywlwib
Ywpquiynpnidulipht: Munidiwuppnygynithg wwipgqyty £, np opughti hwdwlwpqbiph ogyppwgnpddwt
U wnwdwpdwb ninpypned Sbwdnpyly £ pwgupdwly wbpwlwt dGtwptnph, htst b hwugbgnpty k
wn  hwdwhwpgbph  wbwpynibwdby  ogypwgnpddwt U Gwnwdwpdwt'  pwgunbing
ipupbuwdwpdwtl wnwownphdwlwt ubph Yppwnnidp: <wpdh wnbbing wyu hwbqwdwbpp U h
bupph  nibbbwynd,  np o opughti  nGumiputpp hwdwpdmd G wbpnygwt pwgunply
ubithwlwbnyeynit, hphdbwynpdby £, np opuyghti hwdwluwpgbiph ogypwgnpddwt b Gunwdwpdwb
pwqdwqubnyyniit wyti gnpdppti £, npp Gupnn £ bwluwbnpbt punpbudby opughti nGuniputibpp
oqywgnnpsdwl U opuyhti hwdwlwpqbph Ywnwywpdwl wprynibiwybpnsnibip:

Pwuwih pwnbp. <wupwjht nGuniputbp, opwjhu nGuniputp, unbuwhpwywywu
Ywpqwynpnid, 9pogunwgnndnid, 9pwihu optiuughpp:

Lbpwdnipyniu

2pwjhu nbGunipuubpp whwnnejwu ubthwywunyeintu hwunhuwgnn Yuwplnpwagnyu
nbunipuubiphg GU, npnug wnuophudwu, whpwwbwndwlu b ogwnwagnpddwlu hpwyntupubipp
uwhdwuywd Gu << 9pwjhu optitugppny [1] (punniuyby £ << Uqquwyihu dnnnyh Ynndhg
2002 pywlwuh  hnwuhuh  4-hu’ «Rpoguwgnpdnnubiph  puybpnipyniuubph L
onpoguwgnpdnnutiph  puybipnuyeniuutiph  dhnigyniuubph  dwuhu» <& opliuph [2] hbiwn
dhwdwdwuwy): << opwjhu optuughppp hhdp npbg U &duwynpbg hwupwwbunniejwu
opwihu (9ph) hwpwpbpnignuuutph unp hpwyw-nunbuwywu b Yuqdwlbpuywlwu
hwdwlwnghu, npp, pwgh upywd optitugpphg, hp dby ubipwnnud £ bwlb hbnlyw) Gpkp
hhduwnhp opbupubipp. «2pogunwagnpdnnubiph puybipnyeniuutiph b 9poguwgnpdnnutiph
puytipnyeyniuuiph  dpnyeyniuuiph - dwupu»,  «2ph wqqwiht  pwnwpwywuniypjwu
hhduwnpnypubph dwuht» [3] U «ph wqgquwjht dpwagph dwuhu» [4] << opbtiupubipp:

huunph npywépp

Ljwwh - nubuwing,  np Udwd  ppwdwlwt - whnbpp - opwght - (9nh)
hwpwpbpniejniuutiph ninpnp hwdwwpgwuwnbind thwunwpenebtp Gu, huswbu twl wju,
np npwug nidh dbe dwnubing htwnn wughk) £ wybih pwu 19 wvwph, huy ninpunnud nbinl

22



WATER SYSTEMS

wnw bGu pwqdwpehy pbpnyenibutp nu pwgpennnudutp, hhdp punnubing  ninpuinp

pwpbthnfunwubph  wuhpwdbonniginiup,  Jbpndtup wyn hwunwpnebph  hpwyw-
Yhpwnwywu ypbwyn, npp hhdp Yhwunhuwtw hbnwqw pwpbithnfunwdubph  hwdwp:

Chnmwgnuiniejwu wpnyniupubpp

Jdbpindnigyniup gnyg £ wwihu, np << 9pwjhtu optuugpph punnwunwihg htwnn
hwdwlwngh gnpdniubnejniup bwwbu  sh (wywgb, wybjugl; Gu  hwdwywpgnid
Ywwwpynn  Swfuubpp, wwpwpbpp, Jphwdwdwuwy vdwgb £ Yuwnwywpdwu
wpryntuwybwnniginiup: Ldwu ppwypbwyh hhduwlwu wwwbwnubiphg delu wyu £, np
opwiht  hwdwlwpgbph ogquwgnpddwu’' <L 9pwjhu optiuugppny uwhdwudwd hhug
dutinhg dhus opu Yppwnyby £ dhwju opwiht hwdwwpgbiph wuhwwnnyg ogunwagnpddwu
hpwyntupp, huy duwgwsd snpup, npnup whwnp £ ubipnpnudutp bW Yunwydwpdw unp npwy
dingubht opwjht hwdwlwpgbipnwd b onip uwwnnnubip, puybpnueniuutip Nt whwnnyentu
hwpwpbpniejniuutipnd, winwbu £ s6u Yhpwnynd: Pwguwnnipnitt £ Juqdnwd  fudbnt
opwdwwnwwpwpdwt dwnwjnigintuubiph dwwnnignudp, npu hpwywuwgynud £ Jwpdwlwip
Ynndhg, uwywju npp unyuwbiu sh Yupbih quwhwwnb] npwytiu wpryntuwybn, hwnjuwbu
Grebt uwwh niubuwup fudbint oph Ynpniunubph pwpép dwywpnwynp:

Wuwbu, <wjwunwund wnlw nnngdwt  Ywnnigwoépubiph  hpduwywu  Jdwup
Ywnnigyt| £ nbnbu funphpnwjhtu wwppubphtu b niuh Jwojwonypjwu pwpdp wunhbwu:
Cwjwunwup Lwupwwbinniejwu opwdwnwlywpwpdwu hwdwlwnpgbpp 2whwgnpdynwd
Gu 15-50 wwnph, W npwug dté dwup gunuynd Gu inbluuhjwwbu ng pudwpwn ypdwynid L
uGplwynudu Ynpnwwnubpp opwdwnwwpwpdwtu hwdwwpgnd Ywqgdnwd Gu gonipg 80
ninynu: Nwinp ubipyuynud gnpdnn hwdwlwnpghg ndgnh Gu pninpp' 9poguwgnpdnnubipp,
hwdwywnagh puybpnyeniuutipp, wbwnyeniup (wn. 1):

Unyniuwy 1
punp b gpogunwgnpdnuip Kwywunwuh Cwupwybnnpyniund, dju. @
2015 2016 2017 2018 2019

Spwnp, punwdbup 32717 | 31819 [28654 |27144 2 865.4
L unud utnnnatinlyw 13045 | 11363 | 11545 | 11916 | 12943
wnpyniptitiphg
Cunwdbup ognwgnpdyty k onip 25331 2469.9 | 2040.0 1926.5 2123.7
wjn pYnw’ pun Yuphpubiph
fudbnt 96.5 107.7 107.6 185.1 127.7
u U, Yndntu

nunwnpwlui, Gndniiwg 153.3 145.4 | 2252 141.4 141.7
nuwnbunypjwu U 2huwpwpniejwu
G uwnbi u, ayu ) ul

Jninuintinunieiul, GYlwpnioniRw 22833 | 2216.8 | 17072 | 1600.0 | 18543
wuwnwnununbunypjwu
Cunhwuniph bwwndwip, % 100 100 100 100 100
wjn pYnw’ pun Ywphputiph
Fudbnt 4 4 5 10 6
Upunwnpwlwu, Yndnituw
inuwnbiunypjwu U 2huwpwpniejwu 6 6 11 7 7
Fyninwnunbuntjwl, dYuwpnidnigjwu b 90 90 84 83 87
wuwnwnnuwnbuniejwu

Unpynipp. << UMY, Cwjwunwuh yhdwlwgpwlwu mwnpbighpp 2020, Lo 238:
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Cwjwunwuh Cwupwybwnnipjuu gpwihtu optuughpp. << onpwjhu optiuughppp,
wnwug swhwquugnipjwl, Ywpbh £ hwdwpb Gppnpn hwupwwbunnyejwu Yupunpwgnyu
optiuugppbtiphg dGyp, pwup np wyn optiuugppny £ wuntwlwpgynud pliplu <wjwuwmwup
Cwupwwbnniypjwt wdbtwwndtpwynp b wuthnfuwppubiih wjuwhuh nGunipup, huswhuht
onipu L, wnwug nph sh Ywpnn gnjuwnbll) pliynig dGYy op ng dhwju Gpyph wnunbunie)niup,
wjl  Uwl'  puwlsmiggniup: Uy Ybpwy wuwd,  opbuugppny  Ywpgqudnpynn
hwpwpbpniejniuutipp ybipwpbipnw Gu nne hwupwwbtitnnigjwu Yauuwgnpdniutiniejwun:

<< gnwihu opttugnph (hnnjwsd 6) Uwwwwlu £ wqquiht gpuyht wwpwnh
wwhwuwunteinup, oguwagnndbilh opwihtu  nbunipuubph wpryniiwybin - Yunwywpdwu
dhongny pwnwpwghtutiph U wuwnbunypjwt  wwhwuoubiph  pwywpwpdwl, 2powlw
dhowdwypp  EYninghwywtu  Yuwyniunypjuwtu  wwwhndwtu, huswbu  uwb  opbuugppp
fuunhpubph  |NwGdwu  hwdwp  hpwjwlywu hphdpbph  wwwhnyndp:  Gubind  updwd
uwwwnwlhg  opwyhtu  optiiughppp  dlwynpyti £ npwbiu - thnfupwnwwdwd  dwutiph
(gntjuttiph) Ynin wdpnnowwunyeintu, npnug Yphpwpynwu nt gnpdwnpnudp, hwnjuwwbu
dwdwuwyh  dby, wbwp L pupwlwp opqwiwlwu L  wnpwldwpwiwlywu
hwonpnwlwunyejwu dby:

Uwlwju, huswbu Jyuwind £ opwihtu optitugppnd Yuwwnwpywsd thnthnfunieinituutiph
W [pwgnwiutiph nwnwduwuhpniejniup (wn. 2), npwup pwqdwehy Gu b 2wwn nbwpbpnwd
fuwfunbip Gu 9pwjhu optuugpph gnpdwnpdwu ny dhwju dwdybwmwjunyeniup, wjl
uywwbhnptu udwqgbignp  Gu opbuugppny  twfuwwbujwd  dhongwnnidubiph
wpryntuwybwnnieiniup:

Ywwwnpywsd thnthnfuniyeiniuubph W [pwgnwiutph nwnwuwuhpneyniup yywynwd L,
np wdbuphg 2wwn thnthnfuniginiutbp W |pugnwiubp uwnwnyt Gu opbuugpph hnnywd 121-
nd (Uugnwwihu npnyputip): (3t upywd hnnjwsh 1-pu dwuny bwjuwwnbudws E, np dhusl
2004 pJwywuph hnghup 1-p o 9pwiht  hwpwpbpneniuubpnd  ppwynituph  unpdbp
wwnpniuwynn ppwywywu wynbpp wbwnp £ hwdwwwnwuluwutgybu opbuugpphu, huly
dhusle 9pwyhu hwpwpbpnigniuutpnd hpwynwtuph unpdbp wwpniwwynn optiupubipp b wy)
hpwywywu wlwnbpp opbuugppht  hwdwwwwnwuuwubigub)p npwup Yhpwnynd  Gu
wjupwuny, nppwuny s6U hwlwund opbtuugppht, uwlwju wugnwwihtu npnypubpny
Uwluwwnbudws, optiuugpph gnpdwpynidu wwywhnynn gpbiet pninp ppwywywu wywmbpu
punniuyt Gu dwdybnubiph wuhwpyh twywu nwgndubipn b dgégndubipnyg, Ywd k)
punhwupwwbu s&U  punniudb, npwuny huy  «wugnpdniuwly» nwpdubing  9pwjhu
optiuughppp: Ptiptup punwdbup Jdh pwuh oppuwl:

Wuwbiu, 9pwjhu optiuugpph hnnywd 121-h 4-pn dwup hwdwdwju oph wqgqwjhu
pwnwpwlwunigjwu hpduwnpnyputiph dwuhtu << optiuph Uwjuwghdp wbwnp £ <L
Ywnwywpnigjwu Ynndhg << Uqqujhtu dnnny ubpywjwgybp ybg wdujw pupwgpntd,
uwlwiu opph wqgquiht  pwnwpwlwunyejwu hhduwnpnypeutph Jwuhu << opbupp
punniugt] £ dhwju 2005p.-h  dwjhuh  3-hu: 2pwihu  optiuugpph unyu  hnnywdény
Uwluwwnbudwsd Ep twl 9ph waquyht dpwgph Jwupt opbiuph twfuwagdh putwpynd' dby
nwpyw pupwgpntd, uwlwju onph wqgquihtu Spwgph dwuphu <L opkiupp punniuytg
2006pp.-h unjtivptiph 27-pu:
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Unyniuwl 2
Cwjwunwuh Cwupwybwnnipjwu gpwihu optuugppnid
Ywwwpywsé hnthnfunipyniutubpp b pugnidubpp
®nthnfunipyniuubph b Cunwdbup nphg
(nwgnuiubph pywlwup pwuwyp hnnws(ubp)p | pwbwyp hnnwé(ubip)p
31.03.2003 2 1 121 1 121
04.11.2003 1 - - 1 121
18.11.2003 1 1 121 - -
25.12.2003 8 7 38, 39, 43, 44, 1 791
46, 79, 14,121
22.11.2004 1 1 121 - -
08.12.2004 1 1 121 - -
08.12.2004 5 5 121 - -
20.05.2005 1 1 121 - -
20.05.2005 3 2 121 1 121
21.02.2007 1 - - 1 791
16.11.2009 1 1 33 - -
03.10.2011 2 1 33 1 8
24.10.2011 1 4 13, 61, 9-pn qyfuh 7 1,14, 49, 55.1, 61.1,
wuywunid, 71 61.2, 711
19.06.2013 1 1 33 - -
23.06.2015 36 31 1,5,12,14,19, 5 1,471, 47.2, 47.3,
20, 36, 38-43, 121
gintfu 5.1 (47.1-
47.3), 48, 56, 57,
58, 59, 62, 73,
78,79, 79.1, 114,
118, 121
21.12.2015 16 6 1, 8,10, 19, 30, 10 19.1,19.2, 251, 30.1,
33 30.2, 32, 34, 371,
37.2,37.3
29.06.2016 1 1 78 - -
17.11.2017 3 2 10, 37.1 1 37.1
23.03.2018 3 3 63, 64, 64 - -
02.03.2018 16 13 1,4,113,14,19.1, 3 62.1,62.2, 62.3
25.1, 39, 68, 75,
78,101, 103, 104
21.03.2018 1 - - 1 10
16.12.2016 1 1 93 - -
23.03.2018 3 1 12 2 11,3
19.06.2019 3 2 30.2, 92 1 1
28.06.2019 2 1 33 1 30.1

Unnwwyp Yuqdybp £ hnpuwyubph Ynndhg <wjwuwnwup ppwyjwywu  nbnGlunwulwu hwdwlwpgnud

(www.arlis.am)
nnwtwuppniRjwu hhdwu

wnw << opwyhu

Ypus:

opbuugppnud  Yuwuwnwpywsd  thnihnfunigyniuubph W

[nwgnwdubiph

fudbint 9pp dwuhu optuph uwfuwaghdép, npp hwdwdwju << opwihu opbuugpph
hnnwé 121-h 4-pn. dJwup wbwp £ << Ugquwjhu dnnnyh putwpydwup ubpluwjwgybip Gpynt
nwnpjw pupwgpnud (hGunwquwnd wyn dwdybnp thnthnjudbg' uwhdwubing snpu wnwiph),

dhus opu sh punniuyb:
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Unwuduwyh Ywplnpnigjwu b putuwpydwu une b << opwihu optiuugpph 6-pn
gintfupt - MBwnwlwu  ubpwlwunyenit hwunhuwgnn  9pwihu hwdwYwpgbph
oginwagnpdnwip U Ywnwywpndp, npntin twjuwwnbujwsé Gu opwiht  hwdwywnpgbiph
ogunwgnpddwu hbinlyw| hhug dubipp’

1) hwjwwnwpdwgpwihtu Yuwnwywpdwu hwudubint dhongny (npp Yuwunuwlwpgyntd
tE optuugpph hnnwdubp 50-52-nd U opwjhu hwdwlwpgbpp hwjwwnwpdwgpwihu
Ywnwywpdwu hwudubnt pupwgwlwpgp ulwpwgpnn << Juwnwyjwpnipjwu 2003p.-h
hniujwnh 9-h N 81-U npnpdwidp),

2) Ynugbiuhwjh wwydwuwagnpny (npp Ywunuwlwpgynid k£ optuugpph hnnjwsd 53-ny
L opwjht  hwdwywpgbpph  Ybpwpbpw]  Ynugbupnt  wwpdwuwagpbph  Yupdwu
pupwgwlwngp ulwpwgpnn << Juwnwydwpnyjwu 2003p.-h hnwdwph 30-h N 245-UL
npnadwdp),

3) wnbwnpwiht  Yuqdwybpwynygjutu  unbnddwdp  (npp Ywunuwlwpgynd Lk
opbuugpph hnnywé 54-ny),

4) Jwpéwlwinypjwdp (npp Ywunuwlwpgynd £ optiuugpph hnnywd 55-n L
opwihu  hwdwwpgbpp  dwubtwynp  wbdwug  Jupbwwwlwu  hhdniupubpny
wnpwdwnpbnt pupwgwlwngp ujwpwagnpnn << Yuwnwywpnipjwu 2003p.-h hntudwph 30-h
N 243-U npnadwdp),

5) gnyph wuhwwnyg oguwagnpddwt wwjdwuwgpny (npp Ywunuwlwpgynd £
optiuugpph hnngwd 55.1-ny):

Qpwiht hwdwlwpgbph oguwagnpddwu ybipp upywéd &ubiph pwgdwquunyeniup
Uwywuwwy £ niubgb] opwihu  hwpwpbpnieniuutph ninpunp wwwhnyb] Yunwydwpdwu
wnwownhdwlwu Gnwuwyutipny, jwnwywpnnubph wwwnwuluwuwwnynipjwi, unwuduwd
wwnwwynpniejniuutiph juwnwpdwt hwdwp ywwnwufuwbwnynie)ntu Ypbint wunpéwuh
pwnpdpwgdwu huwpwynpnipynibutipny, huswybu uwlb wju  npppunnd - ubipnpndwihu
nbuntpuubiph ubipgpwynidp:

Snpéuwlwund wju wdbup sh ppwywuwgyb] b, pun Enypywu, fuwpwnyt| £ <<
opwihu opbuugpph 6-pn guph  wnunbuwdwpdwu 5 a&ubphg 4-h  hpwlwuwgnidp,
Uwluwwwwyniginiup  hpduwlywunwd  wwind  opwjphu hwdwlwpgbph  Yuwnwdwpdwu
wuhwwnnyg ognwagnpddwu duhu, npp ££ opwijhu optuugpph punniudwu wwhpu (2002p.-
ht) bwfuwwnbudwsd sh k) tink) optiuugppny (Lwluwwmbiujwé Gu tink) ybpp upqwéd wnwohu 4
dubipp):  Snypwihtu  hpwyniupubipp  thnfuwugdwtu  wypu  6uu wybwgyty £ 2011p.-h
hnywuntdptiph 24-hu << 9pwyhu optiuugppnd (£0-273-L) Ywwwpdwd |pwgdwdp, btpp
opbuugpph 49-pn hnnjwdh wnwohu Jwup pugyb) b unp® 5-pn Yawnny, npp bwfuwnbunid
E opwjht hwdwlwpgbiph gnyph wuhwwnnyg ogunwgnpddwt wwjdwuwagpbiph Yupnudp: Uju
wwpwgwjnud wuhwulwuwih £ dund, pE 9opwjht hwdwlwpgbpp 2nip9 wnwup wnwph
huswbu Gu Ywnwdwpdb|, bpbt s6u Yppwndb] opwihu hwdwwpgbph Ywnwywpdwu
optitugppny twhuwwnbujwsd inwuwyubipp:

2npwiht hwdwYwpgbiph ogunwagnpddwu hpwynitupubiph thnfuwugdwtu ybpp upywd
gnpdpupwgt  «ppwlwuwgyt b» wjwuwnwup Lwupwwbnnypwi  Yuwnwldwpnigjwu
npnonudutipnyg:  Wuwbu, << Jwnwywpnyjwu 2003p.-h hniujwph 9-h  «MNbwnwlwu
ubithwywunteinitu hwunhuwgnn opwiht hwdwywnpgp hwywwnwpdwgpwiht Yunwywpdwu
hwudubint Ywpgp hwuwnwwnbint dwuhtu» N 81-U, <L Yuwnwywpnipjwu 2003p.-h hntujwnpp
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30-h «Mbunwlywu ubthwywunyentt hwunhuwgnn opwiht hwdwlwnpgbph oguwagnpddwu
hpwyniuph updwlwnypjwdp thnfuwugdwt Yupgp hwunwwnbine dwuhtu» N 243-L U ££
Ywnwywpnigjwu  2003pe.-h  hmudwph  30-h  «NbGrnwlwu  ubhwlwunyeniu
hwunhuwgnn opwjhu hwdwywngbiph ogwnwagnpddwu hpwyntupp Ynugbuhwyh
wwjdwuwgpny thnfuwugbint Yupgp hwuwnwunbint dwuhtu» N 245-L pninp  bipbp
npnanudutipnud, npnup punnwuyb) Gu h Yuwwnwpnuu << 9pwihu optuugpph, twuwwnbuwé
E tntp 2-pn Ytwn, pun npp << Ywnwywpnigjwtt wnpupbp 9pwihtu  wnuwnbuntejwu
whwnwywu Yndhnbh twjuwgwhp << whnwywu gnyph Yunwywpdwu bwfuwpwph hbiwn
hwdwwbn 4-wduyjw  dwdybinmnud <K Ywnwdwpnipyntt wbwp £ ubiplujwgubp
hwwwwpdwgpwiht Ywnwywpdwtu hwusubny, Jupbwwjwlwu hpdniupubpny Yud
Yynugbupnt  wWwypdwuwagpbpny hnjuwugdwtu  Gupwlyw wbwnwlwu ubhwywunyentu
hwunhuwgnn opwjht hwdwlwnpgbiph (npwug dwubph) guuyp’ nwuwlwnpgbing puwn
wnwolwhbpenpjwl:

Uwywiu  tpwd nwuwlwpgnuu  wibint b <4< Junwydwpnyjwup
wnwownynipniuutip ubpywjwgubnt thnfuwpbu 2004p.-h hniujwnph 15-hu punniugwsd <<
Ywnwywpnigjwu N 9-U npnpdwdp ndp Ynpgpwéd dwuwsybighu  ybipnugywy bpbp
npnonwubph 2-pn Yawnbpp' ennubind npnonudubph Yujwgdwu JdBs  wunpnanipgniu W
npwuny huly pwgwnbiny opwjht  hwdwlwpgbiph ogwwgnpddwt  hpwyniupubipp
thnfuwugdwt nt inunbuwywpdwt wnwownhdwlywu dubph Yhpwnndp:

Wuwhund,  Yupbih £ dhwtgwuwly  wunbk, np opuht - hwdwlwnpgbiph
oginwgnpddwtu U Ywnwldwpdwu npppnnd - duwynpdbp £ pwgwpdwly  wbnwywu
duwsounnph, husu b hwugbgpt| £ win hwdwlwpgbph wuwpnyniuwybn ogunwgnpddwtu U
Ywnwdwpdwt' pwgwnbin wnunbuwdwpdwtu wnwownhdwlwu subph Yppwnnudp: By
et ulwuwh niubuwup, np 9pwjhtu nbunipuubipp hwdwpynw Gu whbwnnejwu pwgwnhly
ubithwwunigynu, www Ywpdnwd Gup, np opwjhu hwdwlwpgbph oguwagnpddwu L
Ywnwywpdwu pwqdwquunientuu wju gnpdhpt k, npp Ywpnn b fwywunpbu pwpbjwyb)
opwjhu nbunipuubtiph ogunwgnpddwu UL Ywnwdwpdwtu wpryniuwybnniginiup: Nwunh,
wWwhwwibiny  wbunwlywu  ubthwlwuniginiu  hwunhuwgnn  opwjht  hwdwwpgbiph
oginwgnpddwt b Ywnwlwpdwu <K gpwihu  opbuugppny  uwhdwuywd
pwqdwquwunpiniup, wbwp £ owpniuwybp npwug gnpduwlwu Yppwnndp' ninnbing
Ywnwywnniejwu Ynndhg wjn ninpuinwd pny; ipjwd ufuwubpp, huswbu twl pnyp nwiny
wjn hwdwlwpgbph wnwywpdwt npppunnd dwutwydnp Ywwhwwih ubipgpwyndu ne
Ywnwywpdwu unp &ubph Yppwnnp: Un tywwnwyny wnwowpyynd b <L 9pwjhu
opbuugppnid wybijwgub) opwjht hwdwYwpgbiph ogunwagnpddwu hpwyniuph thnfuwugdwu
unp alubp (6) Yunnignd — mhpwwbinnnw - Yunwywpnw - thnfuwugnid (BOOT) dpwagnpbiph
hpwywuwgdwtu twwwwyny, b 7) Ywnngnd - Ywnwlwpnud - wnhpwwbunnd Yuwd
Ywnnignud - Jwpdwlwinud - nppwwbinnnd dpwagpbph hpwywiwgdwt  twywwnwyny),
npnup uwwwhnybu Ywnwlwpdwu pwpbjwynd, dwutwynp ubthwlwunygjwu  dninp
nyjw] hwdwlwnpgbpnud, npwuny huy wwwhndybing dpgwygnieni, husp Ywpnn k
Fwlywunpbu bwywuwnb) hpwypbwyh pwpbjwydwun:

Jdbpp updwd Swuwwwphny wbunwlwu ubthwwunyentu hwunhuwgnn opwjhu
hwdwlwpgbph oquwagnpddwu b Ywnwwpdwu pwpbithnfudwup twlwunpbu Ywpnn L
Uwwuwnbi| 2019p.-h hnwwhuh 28-hu punniuywd «MNbwnnipiniu-dwutwynp gnpdpultipniejwu
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dwuhtu» <L opbupp, huy Giubinyd opwihu hwdwlwpgbph ogunwgnpédwu b Yuwnwywnpdwu
wnwuduwhwuwynipnibubiphg, wuhpwdbonnipjwu nbwpnid twlb wyn dwuhtu  ubiny
opwihu opbuugppnd:  Ldwu nbiwpbpnud  Yuwnwywpniginiup - Yupnn £ uwhdwub
whwnniinu-dwutwynp gnpdpuytipniypjwt wnwuduwhwwnynyeniuubipp, Gubind wu Ywd
wju gnpdwpph hpwlwuwgdwu Uppnip)niuutiphg:

Gqpwlwgnipjniu

Unwownplynn dnunbignwdubpp  Yuwwuwbu  opwjhu  nbunipuubiph nu opwyhu
hwdwywnpgtph npnpunnud unwywpdwu &dubph pwqdwqwuniejwup b npw hnbwupny
whwnwywu  JdGuwpunphp  uwhdwuwthwydwup, pusp Yhwugbiguh  nwnwduwuhpynn
hwdwywnpgnd ubGthwywuniypjwt wwppbip dubph b hwdwlwpgbph dpguygnyejwup: Uw
jwywgnyt dwuwwwphtu £ 9pwjhtu nbunipuubiph nwghnuw| ogunwagnpdnudp wwwhnybnt b
opwjhu hwdwlwpgbph Yunwdwpnwp tjuquagnyu dwiuubipny hpwywuwgubint hwdwp:
2nwiht  hwdwlywpgbph ogquwgnpddwt U Ywnwywpdwu wwppbp dubph ubpnpdwu
wuhpwdbonnpiniup  (wyn - pYnud®  gnpdwnnypubph  thnfjuwugndp  hwdwjupubiphu)
Ywnwowuw optuunpwlwu thnthnfunieiniuutiph Yhpwndwu wprynitupnid:

Spulwunipyniu

1. Cwjwuwnwuh Cwupwwbnnigjwu opwihu optuughpp, punnwuyb) £ << Uqquwihu
dnnnyh Ynndhg 2002p. hniuhuh 4-hu, £0-373-L: Pnihnfuniejniuttipny W |pwgnwiutipny
nwppbpwyp /<wjwunwup ppwjwywu nbnElunjwlwu hwdwlwpgh wwonnuwlwu'
www.arlis.am Ywjpntd:

2. «2poquwagnpdnnubinh puytipnipyniutbinh L onpogunwagnpdnnubinh
puytpnieniutph dhnieyniuubiph dwupu» <& opbup, punnwuyby £ << Uqquwjht dnnnyh
Unndhg 2002@. hniuhuph 4-hu, <0-374-L: Pnihnfunieniuutipny W |pwgnwiutipny
nwppbpwyp /<wjwunwuh ppwjwywu nbnElunjwlwu hwdwlwpgh wwonnuwlwu'
www.arlis.am Ywjpntd:

3. «2ph wqqwjhu pwnwpwlwunipjwl hhduwnpnypubph dwupu» << opbup,
punnwuyb) £ << Uqquihu dnnnyh Ynndhg 2005p. dwjhuh 3-hu, <0-96-L, //Lwjwuwnwuh
hpwjwYywu nbntywndwywu hwdwlwpgh wwonnuwlwu' www.arlis.am Yujpnid:

4. «2ph wqgquwjhu dpwagph dwuhu» <£<L opbup, punniuygt) £ << Uqquihu dnnnyp
Ynndhg 2006 p. untdptipp 27-hu, <0-323-L: Pnihnjunipynitutipny U |pwgnuiubipny
nwppbpwyp /<wjwunwup ppwjwywu nbnElunjwlwu hwdwlwpgh wwonnuwlwu'
www.arlis.am Ywjpntd:

YK - 556:627.1:34.1

O HEOBXOIMMOCTHU YJIYYUIEHUA YIIPABJIEHUA BOJHBIMU
PECYPCAMMU U BOAHBIMU CUCTEMAMUA

B.I .Xaanypﬂﬂl’z, A.A.Mapxocmﬁ, I[.B,J]mnsaﬂmnpsmz, M.K.AnaBepzmHZ, 3.A.MHanaKkaHsn’
! Epesancruii 2ocyoapcmeenmuiii ynusepcumem

? IIywunckuii mexnono2uueckuii yHusepcumen

7 Apmsimcekuii 20¢y0apemeentbiil SKOHOMUYECKUT YHUBEPCUMem
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D} dekTUBHOCTD yIIpaBIICHUs OOIIECTBEHHBIMH PECypCaMH BCETa SIBIISIACh MOBECTKOU
THS BCEX NPAaBHUTEILCTB. YUYHUTHIBAasg OTpaHUUYEHHBbIE pecypchl PecmyOnuku ApMeHHs STOT
BOIpOC  IpuoOperaeT Oosee BaxkHoe 3HadeHwe. CTaThs MOCBSIIEHA Mpodieme
COBEpIICHCTBOBAHUSA  YIPABJICHUS BOJIHBIMH pPECypcaMH, KOTOPbHIE SIBISIIOTCS YacThiO
OOIIECTBEHHBIX PeCypcoB. B cBsi3u ¢ 3TUM, 0c000€ BHMMaHHE OBUIO YAEICHO 3KOHOMHKO-
MIPaBOBOMY DPETYJIMPOBAHUIO BOAHBIX pecycoB. MccrnenoBaHue Mmokasano, 4TO yCTaHOBJICHA
abCoIIOTHAsl TOCYJapCTBEHHAss MOHOIOJUS B O0OJAcTH HCIIOJIb30BAHHS BOJHBIX CHCTEM U
yOpaBlIeHUST WMH, YTO MPHUBENIO K HEIPPEKTUBHOMY HCIONH30BAHUIO W YIPABICHUIO
BOJHBIMU CHCTEMAaMM,  HCKJIIOYas BO3MOXXKHOCTb HCIIOJIb30BAaHUS MEPEIOBBIX METOJOB
yOpaBleHusl. YUUTHIBas 3TO, a TAK)KE TO OOCTOATEIHCTBO, YTO BOAHBIE PECYPCHI CUUTAIOTCS
UCKJIIOYUTENbHOM COOCTBEHHOCTBIO TOCYJapcTBa, B CTaTbeé OOOCHOBBIBACTCS, 4TO
pazHoOOpa3re B HUCIOJB30BAHMM W  YNPaBICHUM BOJHBIMH pecypcaMu  SIBISETCS
MHCTPYMEHTOM, KOTOPBIH MOXET 3HAYUTEIHHO NOBBICHTH A(PQPEKTHBHOCTh YIPABICHUS
BOJIHBIMU pecypcaMu U BOJHBIMU CUCTEMaMH.

KawueBble ciaoBa: OOIIEeCTBEHHbIE PECYpChbl, BOJHBIE PpECYpChl, 3KOHOMHUKO-
IIPaBOBOE PErYJIMPOBAHUE, BOAONOIb30BAHNE, BOAHBIN KOJEKC.

UDC - 556:627.1:34.1

ON THE NEED TO IMPROVE THE MANAGEMENT
OF WATER RESOURCES AND WATER SYSTEMS

V.G.Khachaturyanl, A.A.Markosyan3, J.V.Jivanshiryanz, M.K.Alaverdyanz, H.A.Mnatsakanyan2
" Yerevan State University

2 Shushi University of Technology

IArmenian State University of Economics

The effectiveness of public resource management has always been on the agenda of all
governments. Given the limited resources of a country like Armenia, this issue is even more
important. The article is fully devoted to the problem of improving the management of water
resources, which are part of public resources. In this regard, special attention was paid to the
economic and legal regulation of the system of water resources. The study showed that an
absolute state monopoly was established in the use and management of water systems, which
led to inefficient use and management of these systems, excluding the possibility of using
advanced management methods. Given this fact, and also that water resources are considered
the exclusive property of the state, the article substantiates that diversity in the use and
management of water resources is a tool that can significantly improve the efficiency of water
resources management.

Key words: Public resources, water resources, economic and legal regulations, water
use, water code.

Lbpluwjwgyby £ 16.11.2020p.
Spwiunudwu § niqupydt’ 17.11.2020p.
Gpwafuwynpyb £ inwwgpnipjwi’ 11.12.2020p.
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YIAK - 623.765.4:681.3

TECTUPOBAHUE AHTEHHbBIX CUCTEM PAJIAPOB METPOBOI'O
JAUAITA30OHA OBJIETHBIM METOAOM C UCITOJIB30BAHHUEM JIPOHA

B.I'. ABetncsin'’, M.B. Mapkocsan'?, A.I'. Maprupocsin', A.K. Arapousin'
JEpeeaHCKuﬁ HUU cpeocms cesizu

2Epesanckuil mexHoA02UYeCKUli UHCTIUMYm

[Iywnckuii mexnonoeuueckuii ynusepcumem

B cmamve obcyscoaemes 603mM0dCHOCb OnpedeneHuss U MeCmuposanus napamempos poMo30Kux
AHMEHHBIX CUCmeM PAdapo8 MemposblX GOJH ODIEMHbIM MemodoOM ¢ UCnoab3osanuem opona. Cospemennbvie
KOMNIEKChl paoapos NpeoOHA3HaAueHvl OJii OOHAPYICEHUs U CONPOBONCOCHUS. O30VULHBIX CYO08 U JIeMAOUUX
00bEKMo8 2padicOancko2o U 80eHH020 HasHawenus. IIpu ux pabome, @cez0a Ha nepevilli NIAH BbIOBULACTNCS
HAOEICHOCMb  BLINOJHEHUsL UX (DYHKYuoHanwho2o npeonasnavenus. Kommnaexcol oxeamuiéaiom padapul
PAa3IUUHbIX OUANA30HO8, HAYUHAS C MEMPOBbIX GONH U BKIIOYAs CEEPXEbICOKOYACMOmHbLL ouanason. Taxou
WUPOKULL 0X6AM HACMOMHBIX OUANA30H08 00YCN06IEeH CIMPEMUMETbHBIMU MEeMNAMU  KOHCMPYKIMUGHBIX U
MEXHONO2UMECKUX pa3pabOmoK OJisk 8030YUWHBIX 00bEKMO8, HANPAGIEHHbIX HA MUHUMUZAYUIO OMPAXNCEHUL Om
Hux. Padaper paznuunvix O0uanazonos, O00noaHsAs Opye Opyed, NOBGLIUAIOM B03MOJICHOCHb HAOEHCHO20
0OHapyHCeHUs U CONPOBONHCOCHUS 8030V UIHBIX 0OBEKMO8.

Knroueevie cnosa: paoap, mempogvie 80HbI, AHMEHHA, MeCMUpPOBarUe, OPOH, 0OIeMHbIL Memoo.

Beenenue

Panmaper MeTpoBBIX, WM yIbTpakopoTkux BoH (YKB), ycmentHo KOHKYpHPYIOT ¢ pagapaMu
cBepxBbicokodacToTHoro (CBY) nmamasona. B wacTHOCTH, pazapbl METpPOBOTO JAMana3oHa
o0ecrneunBaroT OONBIIYIO JalTbHOCTh OOHAPYKEHHUST BO3MIYIIHBIX IeJieil. PacpocTpaHeHne MeTpoBbBIX
BOJH TIPAKTHYCCKH HE TOIBEPKCHO BIMSIHHIO aTtMochepHblx ocankoB [1], [2]. Ilo cBoum
BO3MOXKHOCTSIM 3TH Pajiapbl YHUKAIBHBI, IOCKOJBKY MPEACTABISIIOT CO00M 3P(PEKTUBHBIM CPEACTBOM
oOHapyXeHHsI M pacIlO3HaBaHUS ‘‘CaMOJIETOB-HEBUINMOK , pa3paboTaHHBIX MO TexHoioruu Stealth.
Opnako pamapsl YKB wumeroT rpoMo3akue aHTeHHbIE coopykeHus. llpu sTtom nuarpamma
HanpaBieHHOCTH (/IH) ux aHTeHHBIX cucTeM (QOPMHPYIOTCS C ydacTheM 3emid. B mopjaBistomiem
OOJBIIMHCTBE CIIyYaeB B TMANa30HE METPOBBIX BOJH, MOBEPXHOCTh 3EMITH YAOBIETBOPSET KPUTEPHIO
Penes mpu oTpaskeHnu majarolieii Ha ee MoBepXHOCTh BONHBL [loaTomy JIH anTeHH pamapa MeTpOBBIX
BOJIH B BEPTUKAIBHON IJIOCKOCTH MPHUOOPETa0T MHOTOJICTIECTKOBBIN XapakTep [1], [2]. DTo cBOIiCcTBO
AHTEHHBIX CHUCTeM pajapoB Auamna3oHa YKB mmpoko ucmonb3yercs W AJsl CBA3M C BO3AYIIHBIMH
CyJlaMU | UX JIOKAIIHY.

C TOUYKHM 3peHHs ONpEeNeNIeHHs TapaMeTPOB TaKHX OONBIIUX AHTEHHBIX COOPYXECHHH B
VCIIOBHSIX, MAaKCHUMaJIbHO MPHUOMMKEHHBIX K PEaTbHBIM YCIOBHUSM HUX pPabOTHI, OOJETHBIA METOI
M3MEPEeHHS TapaMeTPOB 3TUX aHTEHHBIX CHCTEM CTAHOBUTCS MPAKTUYECKH YyTh JIU HE €IUHCTBEHHBIM
[3] - [8]. C mpyroii CTOPOHBI, BEICOKASI CTOMMOCTE OOJIETHBIX H3MEPCHHM TpeOyeT CHIDKCHUS BPEMCHH
mpoiecca M3MEPEHUN U NPUMEHEHUS OTHOCUTEIBHO MEHee JOPOTOCTOAIIMX B JKCIUTyaTalluu
nmeraTenbHBIX anmapatoB (JIA). [losTomMy oOmeTHBIE METOABI, ¢ NPUMEHEHHEM B KadecTBe JIA
BEPTOJICTOB, HAYadd TPOU3BOIUTHECS CO BTOPOIM MOJOBUHBEI mpomuioro crojetus [6], [7], [11].
OTHOCHUTENFHO HU3KUE CKOPOCTHU MOJIETa BEPTOJIETA, BOZMOKHOCTD €r0 “3aBUCAHUS’ B OMpPEACICHHOMN
Touke (TI0 IIUTENBHOCTH He Ooyee 10 MuHYT Oe3 HapyIICHHS PEKUMOB pabOTHI BEPTOJIETA),
COBPEMEHHBIC CpPEACTBA AaBTOMATH3alMM W3MEPEHMM, BBIYUCIUTENBHON TEXHHUKH, CHCTEM
MMO3UIIMOHUPOBAHUS ¥ HABUTAIMM JIETAIONIEr0 OOBeKTa TNPUBOAAT B KOHEYHOM HUTOTe K
MTOJIOKUTEIILHOMY 3P QEKTY.
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OpHako Jake NPUMEHEHHE BEPTOJIETOB BMECTO CaMOJIETOB, XOTSI U CHHXAET CTOMMOCTh
U3MEpEeHHH, BCcE K€ HE pellaeT KapAMHAJIBHO 3TOT BOMpoc. Bo-mepBhIX, JOCTYNHOCTh MPUMEHEHHMS
orMeueHHBIX JIA mpu u3MepeHHSAX B OOJIBIIMHCTBE CIy4aeB OTPAHWYMBACTCA MPOOIEeMaMu
AIMUHUCTPATUBHOIO XapakTepa. Bo-BTOpBIX, TECTHpOBaHUE MAapaMETPOB AHTEHHON cucTeMbl YKB
pazapa JOJDKHO TPOU3BOIUTBCS B MECTE €ro pa3BepThIBAHUS, MOCKOJIBKY MPOQHUIbL MECTHOCTH
HaXO)KJIECHHs pajapa, IEepOXOBaTOCTh €€ MOBEPXHOCTH M yTOJI MECTa aHTEHHOW CHUCTEMBI pajapa Io
OTHOLICHUIO K TOPU3OHTY OKAa3bIBAIOT CYIIECTBEHHOE BIMsHUE Ha (opmupytomytocs JJH anteHHON
cucTeMbl. B-TpeTbux, B mpolecce M3MEpPEeHHH, KOTOPHIE, B 3aBHCHMOCTH OT IOTOJHBIX YCJIOBHUH,
HoTpeOyIOT BpeMs HE OJHOIO [HS, JKEJIaTeNbHO HCKIIOYMThH IIEpeNeThl BepTosieTa Ha 0a3zy ero
COCPEIOTOYCHHUS, HA YTO PACXOAYyeTcsl JOMOJHUTENFHOE HE00X0ANMOE KOJIMYECTBO TOILIMBA M YTO
ABISIETCS. Ba)KHBIM (PakTopoM B IIeHOOOpa3oBaHMM TecTupoBaHus. Ilpum 3ToMm mpuzaercst co3math
HEKOTOPYIO TMPHEMJIEMYIO B3JIETHO-IIOCAJOYHYIO IUIONMIAAKY JUIS BEpTOJEeTa, Ha YTO HEOOXOAUMBI
TaK)Ke JONOJIHUTEIbHBIE 3aTpaThl. B-4eTBepTHIX, pEeKMM “3aBHCAaHUS” BEPTOJIETA HE TaKOM YK
yIOOHBIN PEXUM ero QyHKIIMOHMPOBaHUs, TeM Ooiiee B TedeHud 10 MUHYT, IOCKOJIBKY 3TO CBSI3aHO C
neperpyKeHHbIM COCTOSIHHEM paOoTHl JBUTATENsl BEpTOJieTa. B-NATHIX, CyLIECTBEHHBIM (DaKTOPOM,
BIVSIFOIIIMM Ha TOYHOCTHh TECTHPOBAHUS MapaMeTpoB HcrbiTyeMol aHTeHHOW cuctembl (MAC) YKB
panapa, siBIsieTcsl BIMSHUE KOpIyca W BUHTA BepTosiera Ha JIH U, coOTBeTCTBEHHO, Ha KOI(PPHUIIUEHT
ycunenus (KY) ycTaHoBIeHHOH Ha BepToJieTe M3Iydarollei BcroMorarenbHoil anTteHHbl (BA). XoTs
U B [9] mpemioxeHO yCTaHABIMBAEMOE HA BEPTOJETE YCTPOMCTBO UL CYLIECTBEHHOI'O CHUKEHUS
OTMEUEHHOTO BJMSHUS, OIHAKO pealu3alusi 3TOr0 YyCTpoiicTBa Takke TpeOyeT HEKOTOPBIX
JOTOJHUTENIbHBIX (PMHAHCOBBIX 3aTpar.

Hean padoTsl
PaccmoTpenune mnepcnekTUB MCIOJIb30BaHMUS JIpoHAa B KauecTBe JIA Tpu ompeneneHud u
tectupoBanuu napamerpoB MAC YKB panapoB 00JIETHBIM METOIOM.

O6cy:xaeHue mpooieMbl
OO0JeTHBIN METO/ TECTUPOBaHUs ¢ mpuMeHeHueM JIA peanusyrotcs B panbHelt 30He UAC nipu
3HaunTensHOM yaanennn JIA ¢ BA or MAC, Ha pacCTOSTHISIX

R, >RY =2D"/2 (1)

rae: Rp," - MEHUManbHOE paccrosiHue panbHei 3061 UAC, D - manGomsiumii pasmep UAC, A -

uinHa paboueil BoaHbl. CliexyeT OTMETHTD, YTO OOJICTHBIM METOJ MPEACTABISET U3 ce0sl JOBOJIBHO
CIIOXHBII B TEXHWYECKOM IUIaHE M JOPOTOCTOSIIUI Iporecc. DTO 0O0YCIOBIEHO, BO-TIEPBHIX,
u3MepeHneM nojoxeHus JIA B MpocTpaHCTBE, a BO-BTOPHIX, OOJBIIUM 00beMOM padoT o 00paboTke
pe3yibTaToB. MeTtox TpeOyeT BHEIpEHHs] MaKCHUMAaJIbHOTO YPOBHS aBTOMATH3allMM BCEX 3TaloB
U3MEpEHHI - OT YHpaBJICHUs IMOJeTaMH, A0 OOpadOTKHM M JOKYMEHTHPOBAHHS PETUCTPHUPYEMBIX

maHebIX u3MepeHuit. ms Oompmmx MAC (D < 20m), K KOTOPBIM MOKHO OTHECTH AHTEHHBIC

cUCTEMBI panapoB MeTpoBbIX BONH (A =1...10m), 3HadeHHWe paccTOsHMSA nanbHEH 30HBI R
FZ

cocTaBisieT Menee lkm .
OuenenHoe 3HaueHue R;," <lkm MeHee NOTONKAa BBICOTHI IOJIETA MajbIX JIPOHOB, HYeEM

obecneunBaercs maMepenne /IH MAC taxke B HampaBieHWH Ha 3eHHT.  VIcrmonbp30BaHWE TakuxX
JIPOHOB Cpa3y K€ CHIMAET BOMPOCHI aIMUHUCTPATUBHOTO MOPSIAKA IO JocTymHOCTH JIA 1 Bompoc ero
cocpenotodeHus JIA, TOCKONBKY MApPOH, M3-32 CBOEH HEBBHICOKOW CTOMMOCTH, OYIET SBISATHCS
HEOTHEMJIEMOH YacThI0 KOMITIeKca ammapatypsl TectupoBanus MAC. IIpu HOpMaBHBIX MTOTOIHBIX
YCJIOBUSIX JAPOH MOXKHO HCIOJB30BaTh B TEUEHHUE JIOCTATOYHOTO IO [JIUTEIBHOCTH BpEMEHU
MIPOU3BOAMMEBIX AHTCHHBIX U3MEPEHUH MyTEM IePHOIMYECKOI 3aMEHBI €T0 aKKYMYJIATOPHBIX OaTapei.

31



INFORMATION AND COMMUNICATION TECHNOLOGIES

Omnpenenenue n tectupoBanne mapamerpoB MAC ¢ mcmonb30BaHnEM JpoHA OCYIIECTBIISETCS
Ha OCHOBe crocoba, npemnoxkeHHoro B [10]. U3mepenns JJH u xospduunenta ycunenus (KY) UAC
MIPOM3BOANTCA B peXXHMe ee mpueMa, a uanydaromas (BA) ycraHaBinBaeTcs Ha JeTarolleM JpOHE.
IIpouenypa aHTEHHBIX U3MEPEHUI COCTOUT U3 TPEX ATANOB. B mEPBOM KM BTOPOM 3Tarax BBINOJIHAETCS
tectupoBanue yriaomectHod H u KV anTeHHOH cucTeMbl pajapa B IUIOCKOCTH TJIAaBHOTO CEYEHUS
JIH  HAC (BepTukampHas IUIOCKOCTh, SBJIOMASACA TepreHIuKysipHoi ameprype HUAC u
MIPOXOJSINas Yepe3 €€ cepelnHy). TpeTuil 3Tam - TeCTUPOBAHHME a3MMYTaIbHBIX (TOPU30HTAIBHBIX)
JH u KY anTeHHO# cHCTeMBI pajapa B INIOCKOCTSX, COOTBETCTBYIOIIUX MaKCHMyMaM JIETIECTKOB
yriaomectHo# JIH.

CyTb mepBOro sTama COCTOMT B crlenyromeM. lIpou3BOAMTCS perucTpauusi NaHHBIX 00

yriiomectHoU JIH B mepenHeli u 3aqHeii BEpTUKATLHBIX MOTYIDIOCKOCTAX TiraBHoro ceuenus JJH MAC
min
NpU BEPTUKATLHOM NOAbEME JIpoHa 10 BeicoTel M ~0,4R,, un ero mocnenyromem crycke. IIpu
min

TaKOW BBICOTE M yJAJCHHMHU JPOHA Ha paccrosHue R~ R., obecreunBaeTcs M3MEpeHUE Hamboiee

BAKHBIX, C TOUKH 3pEHHs (YHKIMOHATEHOCTH pabotsl YKB panapa, yriossix cexropos JJH ot 0° 1o
20°. Ha puc. 1 mpeacTaBiena cxeMa BBITOTHEHNs H3MEPEHHUIA TIEPBOTO ITAIA.

S
Puc. 1 Cxema BbInoJIHeHHs M3MePeHHii MPH BEPTHKAIbHOM MOABEMeE IPOHA H €ro
nociaenyouiem cimycke: 1 — MAC, 2 — apoH, 3 — npueMHHK,
4 — xyra okpyxHocTH ¢ paguycom R =R, > R’
IIpuBsizka perucTpupyeMoro ypoBHS MOIIHOCTH BBIXOAHOro curHama npuemHuka MAC x
KOOpJMHATaM TOYKH HaxOXXICHUS JPOHA B IOJIETE OCYUIECTBISETCS BPEMEHHOM CHHXPOHM3aLUEH
Havajia pabOoThl PErHMCTPUPYIOIICTO CHUTHAN KOMIbIOTepa mpueMHoro obopynoanus MAC u GPS-

. 0
HaBuraropa Ha npone. Ompenenenue yrmomectaoir JIH MAC B cekrtope yrioB mo 20
OCYIIECTBIISIETCA JajJbHEUIINM MEpecdyeToM MacCHBa JaHHBIX YPOBHEW NPUHATBHIX MOIIHOCTEH B
pe3yibTaTe MOABEMa M CIyCcKa JApOHAa BIONb NpAMOil AB B MacCMB YpPOBHEW CHTHAJIOB,

COOTBETCTBYIOIIMX BOOOpakaeMOMy JIBMKEHHIO poHa Bjomb ayru AC'D ¢ pamguycom R ;. Jlna

3TOTO CHT'HAJ MPUEMHUKA, MPHHATHIN ¢ Toukn C HAXOXKACHUS JAPOHA, YMHOXKAETCS Ha KOA(PPHUINEHT,
paBHBII OCIAa0JICHUIO BOMHBI B cBOOOIHOM mpoctpancTBe Ha yyactke CC'. COBOKYITHOCTh MaccuBa
MOJYYCHHBIX TAaKUM 00pa30oM JIaHHBIX B 3aBUCHMOCTH OT yria ¢ onpexensier yrinomectHyto JJTH UAC

B cextope yrinos 0°...20° .

Bropoii stam - perucrparus gaHHbIX 06 yrmomectroit JJH B yrmoom cextope ot 1° mo 179°
BKJIIOYUTEIBHO, YTO TOYTH MOJHOCTHIO MEPEKPHIBAET BCIO BEPXHIOIO IMOJYIUIOCKOCTh. JTOT 3Tall
M3MEPEeHHI OCYIIECTBISIETCS CEepHe TOPHU30HTANBHBIX IOJIETOB JPOHA Ha JMCKPETHBIX BBICOTHBIX
sTaxkax B komumuectBe M mryk. [loneTsl ApoHA BBIMOTHSIOTCS COTJIACHO COCTaBJICHHOW KapTe
MapIuIpyToB TIOJeTa IpoHa Ha dTakax. Kapra MapmipyToB TOpH30HTAIBHBIX MOJIETOB COCTABIISIETCS HA
OCHOBE COOOpa’KeHHH, TTOSICHSIEMBIX pUC. 2. MICXOAHBIMU JaHHBIMU SIBISIOTCS] BBIOpAHHOE PacCTOSIHUE

R, nanbHe# 30HEI, y0BJIETBOpsIONIee yenoBuio R, > R, Beicota H |, nentpa MAC Hax 3emiei,
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cpemumii yron 0,,,, cexropos m3mepenus JIH B kaxmoii MOTyIIIOCKOCTH Ha KaXIOM 3TaXe, PaBHBIH

0

=90 /M, u yron 6 ~1°. Ha »>ToM pucynke wu300paeHa YNpOIIEHHAS cXeMa

TOPHU3OHTAJIBHBIX MOJICTOB JPOHA C BBICOTHBIMHU 3TaKaMH B KOJIUYCCTBC M=4.

3
IV floor Ms y Mz Nu ¢ Ny
T. _,-$'_ '1‘ - S
il M1, Mg~ HIfl - .
H™=Rp:+H, i g rd ciy il N.D_,..yf Flight start
M3 > My ,"-f BB i I floor NE.-@“’ 2'\-\.‘3"&_
- @ @4 ? a -
Mz W M| @y /f/‘_p{@ VI & Ifloor I‘t1j|
R = 3 -
T ¥ B p— =1
E T : '
] H"I H I HI
Hﬂ :“R\ j==—— Rz ———— H
.f J Flight end !
"R TRy iR TR s Farih “R; Ra "R Fus o | M

Puc. 2 Cxema ropn3oHTanbHBIX N0J1eTOB ApoHa: 1 - UAC, 2 - npoH,

3 - ayra okpy:kHocTH ¢ paguycoM R =R, > R, paBHbIM PaccTOSHHIO Ja/ibHeii 30HbI

Kaxxgprii ropn3oHTaNBHBIA TPONIET IpoHA (OT TOYKH NN; MO0 TOYKUA Ny;) Ha OmNpereleHHOM

o K
yuacTke dtaxka ¢ Beicotoit H° (K =1,2,3...M - nomep sTaka) 00eCIeYNBAET PETMCTPAINIO JaHHBIX
06 yrmomectaoit JIH B ompeneneHHOM cektope ¢ yriom 6.,. MakcumanbHoe KommdectBo M

BBICOTHBIX JTaXXEH TOPHU30HTANBHBIX IIOJIETOB BEPTOJIETA OIpeAesseTcs CpeAHeld BEeTUYHHON
MPUMBIKAIONINX APYT K JPYTy YIJIOBBIX CEKTOpOB. lIpM cpeaHMX BeNWYMHAX YTIOBBIX CEKTOPOB

0., ~10°..15" umeem M = 900/90...120 <10. Beicora K -ro sraxa paBHa

+1
H* =H,+R,,sin(6,+06,..+6,) 2)

TakuM 06pa3oM, BHICOTa HHKHEro sTaxa pasHa H' = H, o+ R:,s1n6,, a camoro BepxHEro
nocnemuero otaxa pasha - H' =H +R,,sin(6+6,..+6, )=H +R,,sin90° =H, +R,,.

[Toner npoHa Ha sTake BBIMONHAETCS Bcerna B HampasieHnn K MAC. Ilpussi3ka peructpupyemMoro
YPOBHS MOIIHOCTH BBIXOIHOTO cUrHaja npueMHruka MAC k KoopauHaTaM TOUYKH HaXOKACHUS APOHA
B II0JIETE OCYILIECTBIISIETCS OISITh XK€ BPEMEHHON CHHXPOHHM3aIMel Hadana padoThl PErHCTPUPYIOIIEro
cUrHan Kommblotepa mpuemHoro obopynosanuss MAC u GPS-naBuratopa Ha apone. B mponecce
TOPU30HTAJIBHOTO TIOJIETAa [pOHA HW3MEPEHHsS PETHCTPUPYIOTCS MPU €ro HaXOXACHHH MEXIY

HaYyaJIbHOM RSK 1 KOHEYHOU ReK KOOpJMHAaTaMU FOPU30HTAJIbHOW IPOEKIMS HAKJIOHHOW NajJbHOCTH

K K
IpOHA, KOTOPBIE COOTBETCTBYIOT KOHKPETHOMY 3Taxy. Boipaxkenus juist R, u R, , cormacHo puc. 2,

OMpeaACIAOTCA MPOCTHLIMU T€OMCTPUUCCKUMHU COOTHOIICHUAMUN

i H'-H,
bo1g(6,+406,..+6,)
€)

©1g(6,+6,..+6,.,)

[Ipouenypa omnpenenenus yrinomecTHo JIH mpu TOPU3OHTANBHBIX TOJIETaX B IIpejaesiax

YTTIOBBIX CEKTOPOB 6, aHAJIOIMYHA MPOLEAype NMPH BEPTUKANBHBIX MojieTax. OmATh XK€ CHUTHA,

npusAThiil ¢ Toukn C (cM. IV-biif 3Tax Ha puc. 2) HAXOKICHUS IPOHA HA TOPU3OHTAIHLHOM YYacTKe
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nepecunthiBaercst B Touxy C' Ha Tyry OKpy:KHOCTH 3 ¢ pajycoM R, W C LIEHTPOM, T/I€ HAXOXUTCS
HAC.

[ocne ompenenenns Hanpasinenuii makcumymos [, [5,,....[5, nenectkoB yriomectoi JH
Janee IPOM3BOIMTCS M3MEPEHHE TOPU30HTAIBHOIN (a3uMyTanbHOl) JIH B HANPaBICHHH MaKCHMYMOB

JICTIECTKOB NIPU HAXOXJICHUHM ApoHa Ha Beicotax H|,H,,...H (H,K =R, tgf3,). pox npu stom

coBepmiaet Kpyrosoit o6uer Bokpyr MAC Ha Boicote /1, U ¢ HAKJIOHHOMN NATBHOCTBIO GOMBIIEH, YeM
MuHHManbHas aanbHss 30Ha UAC. JIubo, ecnu npuemnas MAC ycraHoBiieHa Ha OTIOPHO-TIOBOPOTHOE
YCTPOMCTBO, NpOH 3aBucaeT Ha BbiOpanHO#l Bhicote [f1,, a MAC Bpamaercs BOKpYr CBOeii

BEPTHKAILHOW OCH Ha OJTUH 00OPOT BO BpeMsl 3aBUCAHUSA JPOHA.

OTMeTnM, 9TO OINMHMCAaHHBIN crocoO ompenenenus u TectupoBanus MAC YKB pamapa, HO ¢
MOMOILBIO BEpTOJIeTa, ObIT anpoOUPOBaH U YCHELIHO MCIOJIB30BaH MpH pa3paboTKe M W3TOTOBICHUHU
anTeHHoOU cucrtembl YKB pamapa “Am0ep” u onpenenenuu ee napametpoB [11] - [13]. IIpu atom, mis
CHIDKEHUS BIUsSHUS Beprosieta Ha JIH u3nydaromuil CMHMMETPUYHBIN BUOpPATOP, YCTAHOBJICHHBIN Ha
BEpTOJICTe, U MOBBIINICHUS TOYHOCTH M3MEpeHUN npumeHsuics kouteitnep ([9], [11]), 3akpenneHHbII
o THUIIEM BepToiieta. KoHTelHep mpenacTaBiseT coO00W KOpoO ¢ TMOTJIOTHTEISAMH, Ha KOTOPOM
3aKpeIieH U3Ty4alonid CHMMETPHUYHBIN BUOpaTop (cM. puc. 3).

Puc. 6 BepToJier ¢ ycTaHOBJIEHHBIM MO/ €ro JTHUIEM KOP0OOOM

OmHako, B ciiydae IPAUMEHEHHS IPOHA HAJOOHOCTh B TAKOM KOpoOE€ OTITamaeT M3-3a MPOCTOTHI
TaKoOW H3TydYalouleld CUCTEeMBI, Kak “‘OpoH+cumMmeTpuuHblii BuOparop”. JIH um KV Takoii cucremsl
OTHOCHTEJHHO JIETKO W JOCTATOYHO TOYHO MOXKHO H3MEPHUTH MPEABAPUTEIEHO Ha 3emile TI0 METOTUKE,
peIoxKeHHOH B [14]. DTo 00CTOSTENLCTBO, HAPSILY C 3aMEHOM BEPTOJICTa IPOHOM, B CBOIO OUEPE/Ib,
TaK)Ke CHMXaeT (hMHAHCOBEIE 3aTpaThl Ha TecTupoBanne MAC.

3akiouenne

WznoxxeHHOe BBIIIE OOCYXXACHHWE ABISETCS peaJbHOW OCHOBOM CO3/laHMs KOMILIEKca
anmapaTypsl JUIsl pELICHHs HAacylIIHOM 3aJadd — OIpPENENeHHs M TECTHPOBAaHUA IapaMeTpOB
IPOMO3JKHX aHTEHHBIX cucTeM Y KB panapoB pa3inuHoro HazHaueHus. st mepekphITUs YaCTOTHOTO
nuanazona f =(35...2000MHz - A =(8,57...1,5)m HeoOxoaumo:

1. Pa3paboTaTh W W3rOTOBHTH KOMITOHEHTHI TEpeNaromeli 9acTH KOMIUICKCA aImmapaTypbl —
KOMIUICKTHI ePEIaTYMKOB C CHMMETPUYHBIMUA BUOPATOPAMH.
2. TIlpoBectu s3xkcnepumentanbHoe ucciaenoanue JJH u KY 3Tux KOMIOHEHTOB B KOMIIOHOBKE €
HECYIINM HUX APOHOM.
3. IlIpoTectupoBaTh CO3IaHHBIN KOMIUIEKC ammapaTypbl Ha TMPUMEHsAEMBIX pa3iandHbix YKB
panapax.
Co3maHHBII KOMILUIEKC ammapaTyphl ¢ UCTIOIB30BAaHUEM JPOHA JIJISi TECTUPOBAHUIO TTApaMETPOB
HNAC panapoB 00J€THBIM METOJIOM ITO3BOJIUT O0ECTICUNTh:
> TOBBIIICHUE 0E€30MACHOCTH MEPCOHANA, YYACTBYIOIIETO B IMPOLIECCE TECTUPOBAHMS,
» CHIDKCHHE 3aTpar Ha MPOIeCC TECTUPOBAHHS,
» MOBBIIICHUE TOYHOCTH TECTHPOBAHMS;
» yHHUBEpCAIM3ALMI0 TSCTUPOBAHUS B IIIMPOKOM JHMAINa30He pab0UMX Y4acToT.
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FLIGHT TESTING OF ANTENNA SYSTEMS OF METER
RANGE RADARS USING A DRONE

V.G. Avetisyan'?, M.V. Markosyan'?, H.G. Martirosyan', A.K. Aharonyan'
'Yerevan Scientific Research Institute of Communications
Yerevan Institute of Technology

The article discusses the possibility of determining and testing the parameters of bulky meter
wave radar antenna systems by the flyby method using a drone. Modern radar systems are designed to
detect and track aircraft and flying objects for civil and military purposes. During their work, the
reliability of the fulfillment of their functional purpose is always brought to the fore. The complexes
cover radars of various ranges, starting from meter waves and including the microwave range. Such a
wide coverage of frequency ranges is due to the rapid pace of design and technological developments
for airborne objects aimed at minimizing reflections from them. Radars of different ranges,
complementing each other, increase the ability to reliably detect and track airborne objects.

Key words: radar, meter waves, antenna, testing, drone, flyby method.
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ABOUT SIGN LANGUAGE TRANSLATOR APPLICATION

A.H. Navasardyan, G.G. Khonkayan

Armenian State Pedagogical University

The Sign language translator is a trilingual mobile app for translating speech into international sign
language. The developed mobile application is designed for the people who have hearing problems and use sign
language. It converts imported audio information into texts and simultaneously translates it into the
international sign language.

The application works for Armenian, Russian and English languages. It has an admin module that allows
you to add new words, edit or remove them. It has simple three-language operating interfaces. The application
works on both Windows and Android operating systems. It does not require additional resources or investments.
It can be useful for inclusive societies and education.

Key words: International sign language, sign language translator, sign language dictionary,
online learning, multi-layered training, multi-criterion training.

Introduction

People with hearing problems are everywhere. Societies treat them well and want to ensure full
involvement in the socio-economic and cultural spheres. However it is not an easy process. In a
situation where online learning has spread to many countries around the world due to the coronavirus,
the problem has become more and more complicated for this segment of the society. We offer our
solution to the problem.

On October 2, 2010, Armenia adopted the UN Convention about the ,,Rights of People with

Disabilities", according to it the state parties recognize educational right of people with disabilities.
We did a statistical survey for the period 2011-2020. As a result, it turned out that many
hearing-impaired citizens are deprived of their right to education. /The results of the statistics are
given in Appendix A/
We tried to understand possibility causes and so:
» we made our own test questionnaire and found out that the Armenian society is not ready
for the integration process /Test questionnaire and results are given in Appendix B/
> we investigated the disabled people problems and found out that they are not often ready
for the integration process.
» we researched the Armenian market and detected that there are not enough technical
means. /Situation in the international market are given in Appendix C/

The purpose of the work
Create a mobile app that will help people with hearing problems integrate into society,

especially in the field of education

We tried to understand how this problem is solved in the international market.
» We studied the international experience
» We analyzed the existing solutions
» We found our competitors
» We discovered their strengths and weaknesses.

Here are the results of analysis
» We almost don’t have competitors in the Armenian market.
» The demographic distribution in Armenia forces to have a trilingual system / Armenian,
Russian and English/.
» There are many foreign language apps on the international market (mostly in English)
» Our competitors are serious organizations
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The tasks
To achieve our goal, we set out the following tasks

» To create a sign language translator with the Armenian interface. It must support Russian
and English languages.

» To expand the application for Windows and Android operating systems /for PC and
mobile/

The app description
The Sign language translator is a trilingual mobile app for translating speech into international

sign language [1,2]. It can be installed on the mobile smartphones and its logo will be on the screen
(Pic.1). After running the application the user can see the general interface (Pic. 2).

Buttons to select conversational
languages
Armenian, Russian, English:

Exit button

The transiator image

- ' 12:35

& oo~ o3 B

Sign Language
Translator

Field to input the sentences

j The translate button

Pic. 1 Sing language translator app’s logo Pic. 2 Sing language translator app /User interface

In this interface, first of all the user must choose a language by the country flags, /Armenian is a
default, but the user can select Russian or English languages as well/. Secondly, the user must choose
the translator image /male or female /. The user must check a flag in front of the image. Only after that
the user can input sentences or a word in the input field. When the user click on the translate button,
the application translates the text to the sign language.

Besides typing, the user can speak, the app will type all the text into the sentence input field,
and translate it to the sign language too. Picture 3 shows inputting the sentence in the input field and
picture 4 shows the result for both cases (typing or speaking).

2121
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Pic. 3 Sing language Pic. 4 Sing language Pic. 5 Sing language Pic. 6 Sing language
translator app user translator app user translate Admin translate Admin
interface Input data interface Result data general interface login interface
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This application has an admin module. It designed for inputting new data, as well as editing or
removing them. The admin module consists of one super and several admins. The super admin
supports all admins and gives them passwords for a login in the system. Every admin can see the data
which was input by himself/herself and can edit or remove them. Super admin can see all admins and
their data, and can change it all. He can remove even other admins.

The admin interface is the same as user’s interface. Admin’s general interface has an ,,Admin”’
button for login. Picture 5 shows admin’s general interface. Picture 6 shows login interface. The
admin interface, after logging in, takes the user to another interface for adding, editing or removing
data (Pic. 7). For data adding admin must click ,,+Adding’’ button. So on the mobile screen opens
another interface /see Pic 8/. The admin can input all data in Armenian, Russian, English and also
short videos presenting input word. For saving all the data, admin must click on the ,,Save’’ button. If
admin want to cancel the work, he/she must click on the ,,Cancel’’ button.

To see all the data the admin should click on ,,General list’’ button. To edit a data the admin
should click on ,,Edit’’ button. The editing interface is similar to adding interface. In the editing
interface the admin can change old data and save them.

To delete a data admin should click on ,,Delete’” button. The app confirms query and deleting
the record.

The admin can be any operator. But super admin must be a master of the field, who is
responsible for the correct data.

13:30

General list

New data

= m Named in English
é L] adding button

é Data editing é

a button e
‘ m Clwnpliy Juap Clivnpdusd Juay plyw
:‘ 2 l'_!—leu_- 5
=] Data deleting @
3 [ o [ oei | button
£
Pic. 7 Sing language translate Admin Pic. 8 Sing language translate Admin
interface interface /data adding or editing interface/

The application designed on the HTML, CSS, JS PHP MySQL technologies.[3], [4],[5].

To interface design we used HTML and CSS. To add a text to speech function on our
application we are using Javascript, we used the Web Speech API, which can be used to synthesis
speech which is converting text to speech, and we can also use it to recognize speech to convert speech
to text. We were using the following interfaces/property: SpeechSynthesis, SpeechSynthesisUtterance
and window.speechSynthesis.

JavaScript SpeechSynthesis Interface is the main controller interface for the speech synthesis
service which controls the synthesis or creation of speech using the text provided.

The SpeechSynthesisUtterance Interface is the interface in which we actually create the speech
or utterance using the text provided, setting a language type, volume, pitch of the voice, rate of speech,
etc.
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The JavaScript window.speechSynthesis property is a of the Javascript window object is used to
get the reference of the speech synthesis controller interface, on which we call the speak method.

To data base we were using MySQL server and for connection to Web browser we were using
PHP. To designer we Part of program code for recognize of speech you can see in Appendix D.

Tasting
After the design work was completed, we tested it and conducted a survey again. We wanted to

find out what flaws were in the project. Besides that, we wanted to get new offers. We made tests
consisting of 10 questions and got statistics again. It is listed in Appendix E.

Conclusion

So, we developed application that works on the Windows and Android operation systems.It has
2 modules: users and admin. In the developed application both modules have 3 language interfaces
and can work with Armenian, Russian and English words data bases. All interfaces are very easy and
comfortable to use. The app can translate a word , a sentence or speech into the sing language

The app is open for adding new words, editing or removing words. So the app can be used for
creation new language dictionary /Germany, Spain, China, Japan and others/

The developed application can be useful for all deaf and dumb people or for all those who have
hearing problems.It can be useful in educational fields for training the students. The application can be
useful in the process of building an inclusive society and so on.

Appendix A
People with hearing problems in Armenia
3500
3000 -
I N B W -
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1500 il
1000
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0
2011 | 2012 | 2013 2014[ 2015‘ 2016 2017‘ 2018‘ 2019
minlerningl 0 | 9 [ 16 | 15 [ 14 | 13| 1|1 | 1n
mTotal | 1982 | 3154 | 3207 | 3218 | 3133 | 3166 | 3352 | 3121 | 3120
Appendix B
Test questions
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Appendix B
Result diagram

Question 12 Il
Question 11
Question 10
Question 9
Question 8
Question 7 = Yes
HNo
Question 6 w1 don't know
m Others
Question 5
Question 4
Question 3
Question 2
Question 1
0% 20% A0% 60% B80% 100%
Appendix C
Table 1: Market players and their
Opportunities:
I
20 <]
@ ]
° g
S 2
) =
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Company name Product g o g
link name . g ., = ) = g
8 gz g g =] o
= 2.5 £ = g g
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1 2 3 4 5 6 7 8 9
LLC Surdophone Surdofon Yes Android Yes No No Russian Social
Communication
https://www.xn--
dlascahfol.xn--plai/
Yandex Apps Sunexc. Yes Android No No No Russian Social
Pasrosop: Communication
https://play.google.com/st | momomns
ore/apps/details?id=ru.yan |rmyxnm
dex.subtitles
Europeiskt Spread Signs |No Android Dictionary | Dictionary |No English Social
Teckensprakcenter only words Germany Communication by
Spanish dictionary
https://play.google.com/st Sweden
ore/apps/details?id=com.s Turkish
preadthesign.androidapp Ukraine ...
paid
RGSU Pyxu roopsit |No Android Training | Training No Russian Teach language
Vocabulary
https://play.google.com/st Games
ore/apps/details?id=ru.ruki Tests
govoryat Interactive exercises|
LeTim Games S3pIK No Android Training | Training No Russian Thatching the
JKECTOB — alphabet
https://play.google.com/st |a30yka Games
ore/apps/details?id=ru.avr Social
oraventures.com.russiansi communication
nglanguage
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1 2 3 4 5 6 7 8 9
Mind Rockets Inc Mimix3D Sign| Yes Android Yes No No English Teach language
Language
https://play.google.com/st
ore/apps/details?id=com.
mindrocketsinc.mimix
Daniel Mitchel Sign ASL No Android No No No English Social
Only text Communication by
https://play.google.com/st dictionary
ore/apps/details?id=com.si
gnasl.signasl
jpgironb Deaf Mute Text Android No No No 40 language |Social
Helper convert to Communication
https://play.google.com/st voice
ore/apps/details?id=com.j
pgironb.assistiveguru
Software Studios ASL Yes Android No No No English Social
https://play.google.com/st | Translator Text Communication
ore/apps/details?id=com.a convert to
sltranslator sign
MEDL Mobile Enterprises |Marlee Signs |No i0S No No No English Social
LLC Text Teaching Communication
convert to |program.
https://apps.apple.com/us/ sign
app/marlee-
signs/id566054855%ign-
mpt=u0%3D8
Appendix D
l:{ Ch\Users\Bro Argisht Bro Areg\Desktep\zvuk.html - Notepad++ - O Pad
File Edit Search View Encoeding Language Settings Tools Macro Run Plugins  Window I X
PR s @ | @ |t bg| @ & | BRE|= IEAE® ]
[ zvuke html E3 l
5 <p><button type="button" ocnclick="runSpeechRecognition()">Speech to Text</button> &nbsp; <span id="a A
3 <div id="output” class="hide"></div>
7 <script>
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=
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=
=
=
=
=
=

function runSpeechRecognition() {

var output = document.getElementById("c
var action = document.getElementById("a
var SpeechRecognition
var recognition

itput”) ;
on") ;

SpeechRecognition || webkitSpeechRecognition;

new SpeechRecognition() ;

recognition.onstart = funetion() {
action.innerHTML = "<small>listening, please “femall>";
bi
recognition.onspeechend = function() {
action.innerHTML = "<small>stopped listening, hope you are done o/ small>";

recognition.stop() ;

}

recognition.onresult

var transcript
var confidence

output.innerHTML

output.classList

bi

function(event) {
event.results[0] [0].transcript;
event.results[0] [0] .confidence;

" + transcript + "

" + confiden

remove ("

// start recognition

recognition.start () ;

Hyper Text Markup Language file

length:2 118

lines : 64 Ln:64 Col:8 Sel:0|0 Windows (CRLF)  UTF-8 INS
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Test questions

1. How easy is the software to use?

A. Very easy
B. Easy
C. Hard
D. Very hard

2. How is the look of exterior design?
A. Very beautiful

B. Beautiful
C. Not pretty
D. Verybad
3. Was the app useful for you?
Did you learn anything?
A. Very useful
B. Useful
C. Not quit useful
D. Not useful

4. Would you advise your friends to
use this app?

A. Yes absolutely
B. Yes, if they ask me

C. No, never
N T Aan bnaw

INFORMATION AND COMMUNICATION TECHNOLOGIES

Appendix E

5. The application also has the Web version.
Do you think this is good?

A.
B.
C.
D.

It is very good.
Good

I don't know.
Not necessary

6. Can this app help to build an inclusive school?

A.

B.
C.
D

Very much
It can help

I don't know
Will not help

7.  Can this application help in the process of
building an inclusive society?

A.

B.
C.
D.

Very much
It can help

I don't know
Will not help

1008

T0%

HD

mc

HB

30%

mA

10%

Question 1 Question 2 Question 3 CQuestion 4 Question 5 Question & Question 7
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Appendix E

8. Are you familiar with sin

9. Are you familiar with similar Armenian
applications?

H Yes, I'm and they
are better

H Yes I'm and they
are the same as this

one
® No, | ‘m not

H | have not need it

10. What suggestions do you
have?

To create an app for translating
words from Sign language
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Ob OJHOM ITPUWIOKEHHUU ITIEPEBOJYHUKA HA A3BIKE )KECTOB

A.I'. HaBacapasin, I'.I'. XHkosH
ApmsiHcKuil 20cy0apcmeeHbill nedazoeuyeckull yrusepcumem umenu Xauamypa Aboesna

[lepeBomunk s3bIKA JKECTOB - 5TO MOOWIBHOE NPWIOKEHHE IJisi TepeBofa peyd Ha
ME>KTyHApOIHBIH S3BIK XKecToB. PazpaboTaHHOE MOOMIBHOE MPHIIOKEHHE TIPEJHA3HAYCHO [UIS JIIO/ICH,
UMEIOIUX TPOOJEeMBl CO CIYXOM M HCHOJB3YIOIIMX s3bIK JkecToB. OH  mpeoOpasyer
HMIIOPTUPOBAHHYI0 ayAMOMH(OPMALMI0O B TEKCTHI M OJHOBPEMEHHO TMEPEeBOAMT €€ Ha
MEK/TyHapOTHBIH S3BIK )KECTOB.

[Ipunoxenue paboTaeT Ha apMSHCKOM, PYCCKOM M aHIJIMHACKOM si3bikax. OH MMeeT MOAYJNb
aJIMHHUCTPATOPa, KOTOPBIH IMO3BOJISET 100ABISATH HOBBIE CIIOBA, PEJAKTUPOBATh MM yAAIATh uX. OH
UMEET TPOCTHIE TPeXsi3blYHble paboune wuHTepdeiichl. [IpunoxkeHne pabdoTaeT B ONEPALMOHHBIX
cucremax Windows u Android. He TpeOyeT JOonOIHUTENBHBIX PECYpCOB WK BIIOKeHUH. [Ipuoxenne
MOXET OBITH IIOJIE3HO HE TOJBKO JUII HHTETPUPOBAHHBIX OOIIECTB, a TAKXKE AT 00pa30BaHUS.

KiaroueBble cioBa: MexayHapoAHblid sI3bIK kecToB, IlepeBoguuk si3bika kectoB, CloBapb
sI3bIKa JkecToB, OHIaifH-00y4ueHne, MHOTOypoBHEBOE 00yICHHE.

Lbipyuwjwgyb &' 06.08.2020p.
Spwiunudwu £ ninupyyt)' 07.12.2020p.
Bpwotuwynpyb £ tnwwgpnipwi’ 17.12.2020p.

46



INFORMATION AND COMMUNICATION TECHNOLOGIES

£SN-519.71:681.5

UtU0 b4 UhRhUL LUNULLEG P UTAPUKULNRG3UL UYSNUUSUSUUL L Hh
urah LNroNrULENP UbruNRU L KU3UUSULP <ULMUNESNRGE3NRLNKRY

UW.f3. UGjpwiyw
<wywuypwih wqqught wnihipblubhywwt hwdwuwpwi

Rwpqugywdsé  Gpyptubpp,  dwubwynpwpwnp  Cybnpuyh  J&s U dhohli  pwnuwpliinh
wnpwhwbnipywi wypnndwipuwgdwb thnpndh hhdwi Ypw, ubplyuywgynid £ Spwgpughtl wwywhnyddwb
ppwnppbipwly, npp Yhpwnbih b <uwywupwih <wbpwwbpnysiniind: Oquywgnndtiing Asp.Net Core
MVC-t" wnweownlyymd £ uippbinéy Web API, npp Ynittiw Model-View-Controller nhquyb: 4wpbip £
LUpnwnby Get, Post, Put, Delete Ubpnnubpp, npntg hhdwl ypw hbwpwynp b puwpipbquanb
wnpwdwbbbph ppbnwluynidp b npwtig Yuiwynn ninhbbipp:

Pwuwih pwnbp - Unp, wnpwhwunyeint, wynndwunwgnd, dpwagpwynpnid,
wnpwdwuubiph pwpunbquagpnid:

LEpwényeyniu

Uptuwphnd wnwpblywu dhihwpnwynp nnuuwubpng wnp dund £ shwjwpywd W
sdowyyws: ULs L dhohtu pwnwpubph hwdwp wnpwhwunyeyniup Yupbnp W pwpn
ghpdpupwg k: luunhputipp Yuwwywd Gu ng dhwju wnpp hwywpbint, w) bwb wju dowybnt
htw: hounhpp dund £ gndywd  pwqiwphy qupgugwd  bpypubpnd, ophuwy’
Mnwuwunwunw:  Ujunbn  wnpny gpwnbtgwdéd wwpwdépp wnwpbwu wybjwund |
dnnwynpwwtiu 300 - 400 hwgq. htywnwpny, npp hwwuwp £ Lhnbnwunubph Ywd
Cybigwphwih wmwpwdphu: Wn phyp wwpbgunwph wybjwund £, b Gt wju nbdwyp
wwhwwuyh, wwyw 2050p. pwihnuubpp Yqpwnbgubu Mnwwunmwuh wnwpwdph 1%-p [1]:
Mnwwunwund nwpblwtu wnwowunwd £ dnunwynpwwtu 7,3 dhjhwpn nintuw wnp, W
wyuywynud £, np Unuygwynud 2029 pulwuhtu Yunwowuw nwptlwu 8,1 dhjhnu wnintuw
wnp, npp Gplwpeagdny nbnwihnfubint hwdwnp wuhpwdbowm Ypup 1,5 Yd Gplwpniyejudp
quwgp [1]:

buly wnph nppw’u dwut k£ Ybpwdowyynid: Nnwwunwund dowyynd £ wnph dhwju
3%-p, uwlwjiu «EYninghw» wqquiht twfuwghdp Uwhiwwnbund E, np dphush 2024
rYwlwup pwihnutinh 36% -p wbwp b ytpwdawldh [2]:

buunph npywépp

buswhupu £ wju fuunhpp <wjwuwnwund: Udbuwowwn  pwihntu Ynunwlynnubphu
hwjnuwpbiptint hwdwn 24/7 Tempo-U, npp hwunhuwunwd £ 24/7 Wall St. Media gwugh
wunwd b opwlywu hpwwywpwynd E dnunwydnpwwtu 30 hnnwd funonp [puwndwyw
Ywypbipnd, ophuwl' MSN, MarketWatch, USAToday, AOL, hwydwpyt| E jnipwpwtgnip
Gpypnud dBY gush wpunwnpwd hwwnny b undnpwlwu Ynpn YEugwnuwihu pwihnuubpp'
ogwnytiiny <wdwofuwphwjht pwulyh «What a Waste» qnpw| wnjjwjubiph pwqwjhg, npp
Jbpoht wuqwd pwpdwgyty £ 2018-h ubwwbdpbphu: Cun wyin wndjwiubph’ wnwohu
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tjwynw Bu Ywuwnwu' 36 wnuuw, Pnynuphwu' 26,7 wintuw, b UUL-p' 26 winutw [3]:
(Fwipnu  wnwowgunn  bpypubph  owppnd  qpwnbgubiny  6-pn hnphgnuwwup'
Cwjwuwnwup nwuynwd k gjninuntnbuwlwi b ghtwpwpwywu pwihnuutiph ujwuquagnyu
pwuwl wnweowgunn bpypubph owppht, L pun 2018-h wdjwiubph’ dbp  Bpypnwd
Jjnipuipwiusinip pwnwpwgnt tnwnblwu pwdhu £ pulund 16,3 nnuuw pwthnl, puwn npnud
Lwjwuwnwunwd, punhwunyp wndwdp wnwowgwd 48 Jju mnuuw wudpwly pwihnup 98,5
%-n Ywaqunud GU wpryniwwpbpwlwu pwihnuubpp [3]:

Lhnmwgnuiniejwu wpnyniupubpp

hugwtu imdt wyu futunhpp: Unwgwnlynud £ Yhpwnby Sytnhwgh thnpdp: Sybinhwh
wnpwungubipnud dunwd £ pwithnuubph punwdbup 1%-p: Cunn AVFALL SVERIGE-h
wnyjwiutiph, npp pwihnuutiph Ybpwdrwydwu sytnwlwu wunghwghwt Lk, Gytnhwynud
dowlynud £ wnpp 99 %-p [4]: Udku hus uluytg 1970-wlwuubphu, Gpp puin hwodwpyubpp’
wdbu 2dtin opwywt wnwowgund Ep 1,5 Yg wnp, b wwpq hwodwpyubiph oqunipjwdp
hwuywuwiny, np 4000 wintuw wnphg unwgywsd tubipghwu hwdwpdbp £ 1000 wnnuuw
uwyeht, hugh Ywphpp Gytinhwu gwwn niubip, tplpnud ulubight penptiu- qpuwinyti wnph
dowldwdp: 2002-hg uhuws' Sybnhwynd wpnbu wpgbwsd bp wnpwung ubnb) wyu, hushg
Ywpbh Ep unwuw| Eubpghw, L GYbinhwind ulubg qupqwuw| wnph YGpwdowydwu
wnbfuuninghwu, nph hphdpnd wnpp nmbuwlywynpnuwt £ UWu dwdwuwly wpnbu wnpwwnwn
doptuwubtipp  GppUubynw  Ehu  ppnqwugh  oqunipjwdp:  Wuwhuny, wnp dowynn
gnhpdwpwuubipp cytinhwjnw ulubight thnfuwppubp wnndwywjwuubipht, b hhdw wjnwhup
Ywjwuubptu wpunwnpnd Gu 17 Y4 Lubpghw dGYy dwdnd [5]: <pdw Gybinhwu wpnbu
wnp b punniund bwl wy Bpypubphg, oppuwly' Unpdbghwihg, bnwunhwihg, ULS
Pphwnwuhwihg: CYbnhwjnd, pun Ywnwywpniejwtu punniuwd npnpdwt, gwulwgwd
wuhwuwnh huwpwynpnipintu Yupdh gpwnyt ded hptiph wnpwhwunyejwdp [6]:

Upnyn'p <wjwunnwiup wwwpwuwn £ ubpnub) wju dbfuwuhgdp, bW wpryn’p dwpnhy
wwwpwuwn Gu  nbuwlwynptip wnpp: Cnipg 20 wnwph putuwpyynd £ wyu hwpgp:
Pninpnyht Ybpotipu, Lu vty winwhuh hGunwgnuniygjwu wprynwupnid, hwpgywdubph 95%-
n ywwwufuwub) £, np wwunpwuwn £ wnph nbuwlwynpdwut wugub] b wnph pwithnuubipp
Jopwdowynwip hwdwpb) £ wuhpwdbonngniu [7]: buy wpryn’p Yuphp Yw, np hbug
dwpnu hpwlwuwguh wnph nbuwlwynpnudp, b huswb’u Yupbh £ wt wpyniuwybion
hpwywuwgub) <wjwunwuntd:

Unwowpynud Gup Jdh uwfuwghdé, npp pwywlwuhtu Yhbounwguh wju wofuwnmwupp:
Lwfuwgdh hhduwywu qwunwihwpp, wnpwhwjwpdwt gnpdpupwgp Ywqgdwybtipwnn
puytipnypjwt  wpfuwwmwuph  npnawyh  hwwndwdubph  wywnndwunwgdwu L wnpp
nbuwywynpdwu  dpwgpwiht wwwhnynwdu £ Unwowpyynwd £ dh dbjuwuhqgd, npp
dhongny wju gnpdpupwgn Yhpwywuwgyh wybkih wpryniwwybin b Eyninghwwbu dwpnip:
Unwowpynud Gup Gpynt dwuhg pwnyugwsd dpwgpwiht wwwhnynd, nph wpryntupnid
unwgyntd £ wju gnpdpupwgh gpbipt |hwpdtip wywnndwunwgnd wwwhnynn dpwahp, npp
Yhpwnbiny wnph wbuwlwynpdwu gnpdpupwgnid, Ywpbih £ unwlw] wju fubnpp
wpryniuwybn [ndnwd: Unwoht dwup dpwagpwiht wwwhnynd £ Ygywd nbpdhuwiutiph
hwdwp, nphg Yogunytiu htug dwpnhy, huy Gpypnpn dwut wwwhnynd £ YJuy
wnpwhwuntgnut  hpwywuwgunn puybipnypjwu bW wnpwpynbph dhol: Wu  wdbup
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Yowhwagpgnh dwpnwug 6hon quypnd L 6hoin dun Ywuwwpb] wnpwhwywpdwu
gqnpdpupwgp,  Ymodtu  pwqiwphy  Eyninghwlwl  fuunhpubp,  Yhownwiw
wnpwhwywpdwu  gnpdplupwgt  hpwlwuwgunn  wuduwlwqdh  woluwwnwupp:
Stuwywynpywd wnp  ubwbjhu  pwnwpwght  Yynuwnwyh npnpwyph  gndwp: Uw
Yhpwlwuwgyh wnpwdwuubphu Ygywsd wnbpdpuwih dhongny: Wu hptiuhg ubiplwjwgubint
E Windows Desktop Application: Opwaghpt hpwlwuwgybint £ Windows 10 owbipwghnu
hwdwywnpgnid: Cwun Gpypubip npwbiu pwuyndwwnubiph owbipwghnu hwdwlwpg punpb)
tu htiug Windows 10-p Ywd bwfuwwnbiunw Gu wugub npwu [8]:

hus dbpwpbpnw £ |Ggnwbppu, npnugny Ywpbih £ hpwgnpdtp wju  hwwnywdh
Spwagpwynpnidp, npwup 2ww stu: Ldwuwwnhw dpwagptip hpwywuwgubihu hhduwywunw
ogunwgnpdynid tu wyu Gpynwup' C# U C++: NwnuWuwuhpnyejniuubpp hwugbgund Bu wju
dinphu, np ubplujnwu C# Spwgpwynpdwt |Ggnitt c++ -h hwdbdwwn nwh dh 2wpp
wnwybnyejniuubp, npnup BU' Uwjuwgdh  Ywnnigdwt  wpwgniyeiniup,  wybih jwyu
huwpwynpnigyniutph wnywneyniup, Ynnh wwpgnieiniup: Interface-h dpwldwu hwdwp
puwnpyb) £ WPF inbGuuninghwu: WPF (Windows Presentation Foundation) inGfuuninghwu, npp
NET wwuwndnpdh Eynhwdwlwpgh dp dwut E, gpwdphuywu hunbipdbjutiph Yunnigdwu
Gupwhwdwlwpg k, U Geb User32- p L GDI + - p wwuwnwufuwtwwnt GU WinForms-h pw
hhduqws wywunwywu dpwaptipnwd Ywnwwpdwu b gpwdbhlwip dwunngdwu hwdwp,
www WPF dpwagptipp hhdudwd Gu DirectX- h ypwi [9]:

Unph wbuwlwynpnudu hpwywuwgybint £ nbpdhtwiht dhwgywd hwwnniy nyghsubiph
(uGuunpubiph) dhongny: Ywpbih £ Yhpwnt] bwlb nmbuwywynpdwtu d6Y wy wignpppedy, npp
Yubpywywgyh uwnnpl: SGuwywynpdwtu punhwunip hwdwlwpgu hp dbe ubpwntnt k
hGunlyw| punwnphgubnpp.

e Lnwwihtu Ywiujwdnypjwdp nbghuwnnp (Light Dependent Resistor, LDR),

e Lwgbpwhu ubuunp (LASER),

e Pudpwlwpdhp hwnnpnhy b punniuhy (IR),

e Ubwnwnwlwu ubuunp (Metal Sensor),

e Uwuwynt ubuunp (Glass Sensor),

e Owupnipjwl uktunp (Weight Sensor),

o Lbinnty pynipbinuihtu EYpwu (Liquid Crystal Display, LCD):

Cwdwlywpgt wywmhdwunw &, Gpp pudpwlywpdpp (IR) nbGnbyunnpp hwjnuwptpnud L,
np hus-np pwt £ npynid wnpwdwuh dbe [10]: Uygpnid wlnhqwunwd £ dwupnigjwu inyhsp,
W npnonud £ wnph pwop, U wju thnfuwugbing hwdwlwpght' huwpwynpnigyniu £ wnwihu
hwoqwpybnt gnwdwph swihp, huy hbnn dbunwnph b wwwynt ndhsubipp uyund Gu hpbiug
woluwwnwupp, W beb dGnwnwlwu wdhsp hwjuntwpbpnd £, np wnpt  hpbuhg
ubpywywgunid £ dbunwn, www ubpyn-pwindhsp (servomotor) wyn wnpp ubiinnw £ dbinwnh
hwdwp vwhuwwbujwd wnpwdwuh dbe [10]: Gpb wwwynt nyhsu £ hwjinuwpbpnud, np
wnpp wwwyph L, wwyw ubpyn-pwpdhsp wnpp Yubinmh wwwynt hwdwp twuwnbuwsd
wnpwdwuh dby, b Geb Gpynt tnyhsubpu £ dwjunnnud Gu wnpph wbuwyh hwjnuwpbipnudp,
www |wqbipwiptu (Laser) U [nuwjhu(LDR) wnyhsubinu Gu wywmhydwund, b Geb jwqbpp sh
Ywpnnwunw wugub] wnph dhony, www wnpp nbuwlwynpynd £ npwbiu pnine W
ubinynw eneh hwdwp twpiwwbujwd wnpwdwup, hwjwnwy nbwpnd Yubingh djn
wnpwdwuh dtg [10]:
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SGuwlwynpdwu  Gpypnpn  wignpppdh  hhdpnd  puywd L wphGunwywu
pwlwlwuntegynwup: Uygpnd, Gpp wnpp ubundnd £ wnpwdwuh dbg, wnbuwfughyubipp,
npnup mbinwnpywd Gu wnpwdwuh ubipunud, Wwpwhwunw Gu wju, b hwdwwwwnwufuwu
uwnutiph Ybpndniejwu wignphedutiph 2unphhy wwpqynu £ opjtlinh punwnpnigniup:
Uwlwju wju dbfuwuhqdp dogpnniejudp ghonwd £ wnwehuht, pwuh np, ophtwy, Yenunmn
pnebt wwpwu Ywpnn £ pwpnnigniuubp wnwowgub) dbfuwuhqip hwdwp, W pwpép
dogpuninipjw hwdwp wuhpwdbow b niubuw| nyjwjutipph d6é pwqu:

Cwdbdwwbiny nbuwlwynpdwu wyu Gpynt wignphpdubpp’ wwnpg b nwnund, np
dp fuunph (nddwtu hwdwp wybh hwpdwp £ ogunwgnpdt| nbuwywynpdwt wnweht
wignphpedp: Ogwnwgnpdtiny Asp.Net Core MVC-U' dbup Yuwinbindtiup Web API, npp Yniubuw
Model-View-Controller nhqwju: ASP.NET Core MVC-p pwquwbniuyghntw| hwppw| k, nph
dhongny huwpwynp L uwnbndb] hunbpubunwihu Yupbp U API-Gp'  oguwgnpdbing
Uwfhuwgddwu Model-View-Controller nhqwyup [11]: Gpp  wbpdpuwihg hupnpdwghwu
thnfuwugyh, YYwwwpgh hwpgnd  hwdwwwwwujuwt  huyphshu:  buy  ybipohuu,
ognwagnpdtiin hptu wuhpwdtign dnnbjutipp, Yhpwlwuwguh hp hwdwp gpywd «phqubiu
InghYwtx, wy Yepw wuwd npwdwpwunginiu wywpniuwynn Ynnp: Wuwnbn Yupunp |
6hoin Ywqguwybpwb) Routing-p: Lubhsnd guinuynn gwulwgwéd dbpnnh hwdwp wbwp &
hwdwwywwwufuwtu wwnphpnunutiph dhongny ugki| win dbennh wmbuwyp W ninpu:

Lutwpybiup twlb huyhsh dbe Yppwnynn dbennubiph nbuwlubpp: “Ypwighg
hhduwlwunwd oguwagnpdynud Gu hbwnlyw) dbennubipp’ Get, Post, Put, Delete: Get Ubipnnu
oginwagnpdynd Lk, Lpp dbup hwpgnud Gup Ywwwpnd pwquiht, uwlwju thnfuwugnn
wpdtip (body) sniubup: Post L Put dtennutpp Gpynwu k| pwquiht hwpgnid Yuwnwnbijhu
niubt  thnfuwugnn  wpdbtipubp, npnup wbwnp £ wwhdbu  ubipgbipnwd: Lpwug
nwppbipnyeynitup hGnwu £ Put dbennh Yhpwndwt nbwpnd Gpynt wuqwd unyu
wwpwdbwpbpnd hwpgnd wubjhu Gpypnpn hwpgnudp ng dh wgnbignieiniu sh ennunwd: Wn
huly wwwbwnny wyu dtpnnp Yogwmwgnpsdtiup ubpytipnid wndjwijutiph thnthnfudwu (update)
hwdwn: huy Post dtipnnh nbwpnd tpynt wugqwd unyu ywpwdbnpbpny hwpgnd wubjhu
nbnh Yniubuwu  wwppbp hnihnfunyeniuutp, win huy ywwnbwnny uw Yogunwagnpdtiup
pwquijnid unp nyjwjutiph wybjwgdwu hwdwp: Delete Ubipnnt ogunwagnpdynid L pwquihg
wnyjwiubipp ougkiint hwdwp: Wu, npwbtiu wwpwdbinp, unwund £ wjiy wndyuih id-u, npu
wuhpwdbignn £ ouol| pwquwihg: Wu wdbuhg pwgh, dbtp hwdwlwpght wuhpwdbowm L
niubuw|] twb wndjwjubpp pwqw: SYwubph pwqwu Yihuh Ywnnigywd SQL (Structured
Query Language) |tiqyny: SQL-p uwnwunwpu (Ggnt £ wdjuubph pwqwih hbn Juy
hwuwnmwwbint b nYwubpp Ywnwywpbint hwdwp, npp htwpwynpnigyniu £ wwihu
ndjwiubp  ubpdndt),  thnthnfub, unwuw]; W ougk: Pwgh  wyn, SQL-p 1987-hg
hwunhuwunud £ ISO-h unwunwpu[12]:

Pwqwu uwntindtiup Entity Framework Core wnbluuninghwiny L oguwgnpdtiup wju ny
pti database first Ywd model first duny, wy code first Ybpwny: Pwquynd Yuwhytu
wnpwdwuubph  pwpwbqugpdwu hwdwp  wuhpwdbiogn  wndjwiubpp: Ywplnp £, np
pwqwjnd bwfuwugwd |hubu wnpwdwuh Ynnpnhuwwubpp, npnup Yihnfuwugybu Yud
Yunbnwnpybu pwquind wndhuphunpwwnnph Ynndhg: Uuhpwdbown £ niubuw bwlb wnpp
pwou' pun nbuwlwynpdwd wnph Ywd punhwunyp wnpp (wnpwdwuubph W pwqugh
Ywuwh dhongny wyju hupnpdwghwt wupunhwn Yrwnpdwgyh):
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Cwlwwwwnwufuwu wnjjwiubtph pwquih hpdwtu ypw Yywwnwnpyh pwpunbiqugpnd,
husp wnpwhwywpdwu gnpdpupwgu hpwlwuwgunn wudwug huwpwynpnieniu Yuw
npnawyh pwnwynny hulyty hpbug 2nowluwyph wnpwdwuubpp: Opwghpp Yywnmgh L
Yunpwdwnph  hwdwwwwwujuwyu  wnpwdwuubpp  Yuwwnn owwnhdw| ninhubpp, husp
huwpwynpnienu Yuw wpwg Ynndunpnadby’ Ypbwnbing depbuwubph Juntihph dwiuup
U woluwwnmwuph dwdwuwyp: “tw, hp hbppht, Yuwywunh pwnwpubph Gpelbyniejwu
Swupwpbnujwonipjwu phrlwgdwun:

Lwpnbqugpdwu hwdwp Ywupbh £ ogunygti  Google-h Ywd wy puybpnipjw
wpwdwnpwd APl - hg: Pwpwnbgh ypw wpnwwwwnmybpdwu hwdwp oguwgnpdybint k
«btipinwynp» dbfuwuhqdp, npp huwpwynpnieyniu £ wmwihu optiynubtipp pwdwub| puwn
hwdwwwuwwuluwu  dhowlwipbph®  ww, dJdhoht, Ywd pny  Swupwpbnuws:
Unnpnhuwwnubpp b wnpwdwtubph  pwobpp  ubppbnudbint  Gu  pwpwbtigh Jpw
hwdwwwwwufuwu nyjuiutiph pwquihg: OpjtYwnubiph wju Ywd wju 2Gpnhu ywwnywubin
dhwupwuwy sk: Ybwnbph dhol inwd htnwynpnigjwu hwodwnpyph hwdwp Yogunwagnpdtiup
API-p: Ninwpybnd hwpgnudp' deup ugnd Gup deluwpyh Yewp, wdwpunp Yenp, huswbu
uwl huwpwynpnieinit niwbup puwnpbnt, e hus  thnfuwnpwdhgonghg bup ogunybint'
htdwuhy, wywndbptiw Ywd wj;: <uwpwynpnyenit w uygqpuwlywu b Yybpouwlwu
Ytiwmbph dphob wybjwgub) dhowuljw| Ybwnbp, npnugnd wbwnp £ wuguh ninpu: Utp
ninwplwd hwpgnup YyGpwnwpdund £ npnawyh hudnpdwghw dwuwwwphh dbpwpbipjw):
Awuwwwnph puwnpbhu, wnwownpynud tup oquwagnpdti Dijkstra-h wignphedp, npu wnwyb)
wprynibwybinn - £ <wjwunwup  udwu  Gpypubph  hwdwp, pwuh np dbGp nbwpnid
dwuwwwphp tpywpnigniup d6d b bW wnwyb] hwpdwp £ dbpp Updwd wignphpdp
Yhpwntnt hwdwp:

Gqpwlwgnipjniu

Unwewplyntd £ wnpwhwuniypjwu wunndwwnwgdwt fuunph dpwgpuwiht wwwhnynut'
dh wpp wbuuninghwubph Yphpwndwdp: Lbplwjwgynwd Gu wnpp nbuwlywynpdwut
ninnywd  Spwgpwiht  (nwdnwubip, wnpwdwuubph wndjwubph pwquih Yypw hhdudwsd
pwpwnbgh Ywqudwu uygpniupubp, npnup Ywpnn Gu bywuwnb] <wjwunwund wnpp
dowldwu gnpdpupwgh qupqugdwup' |nwbnd puwwywhwwuwywu fuunhpubn:

Gpwlwunyeyniu

1. AntonoB C. Ckonbko Mycopa npousBoasaT poccusine //«Journal.tinkoff», 15.07.2019
(https://journal.tinkoff.ru/garbage/)

2. Mepemunckas E. ®unancupoBaHue MyCOpHOW pedopMbl M3 OIOIKETa COKpPaTHUTCS
/l«BemomocTtn»,17.10.2019(https://www.vedomosti.ru/economics/articles/2019/10/17/

814026-finansirovanie-reformi)

3. Byrmes H.and Th. C. Frohlich Canada produces the most waste in the world //The US ranks
third. «<USAToday», 12.07.2019(https://www.usatoday.com/story/money/2019/07/12/canada-
united-states-worlds-biggest-producers-of-waste/39534923/):

4. Tnasko JI., lIBeuus nepepabatbiBact 99% Bcex cBoux 0TX0/0B //«Recuclemagy», 16.09.2014
(https://recyclemag.ru/news/fakt-dnja-shvetsija-pererabatyvaet-99-vseh-svoih-othodov)
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5. Hynessie otxomsl: kak B lIBennu perraroT mpobiemy mycopa //M: « TACC», 26.05.2016
(https://tass.ru/obschestvo/4285030)
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NPUMEHEHHUE COBPEMEHHBIX PEIIEHHA MPOBJIEM ABTOMATH3AIIMA
MYCOPOYBOPKHU BOJIbIINX U CPEJHBIX I'OPOA0OB
PECIIYBJIMKU APMEHUSA

A. T. Ceilipansin
Hayuonanvneiii nonumexnuueckuti ynusepcumem Apmenuu

B cratee mpencraBieH BapuaHT IUQPPOBOTO OOCCIICYCHUS aBTOMATHU3ALUU
MYCOpOYOOPKH CpEIHHX W OOJBIIHUX TOPOJOB NMpHUMEHsieMblii B PecryOsinke ApmeHus Ha
OCHOBAHUHU COBPEMCHHBIX PEIICHUIN MPUHATHIC B Pa3BUTHIX CTpaHaX, B yacTHOCTH B l1IBeruu.
[MpumennB Asp.Net Core MVC mpemnaraercsi, co3gatb Web API, koropoe Oynmer uMeTrh
Model-View-Controller nuzaitn. PaccmoTpuBarotes Takke meronsl Get, Post, Put, Delete,
HEOOXOJMMBIE IS CO3JaHMsl 0a3bl JAaHHBIX M TEXHOJOI'MH, Ha OCHOBAHHU YETO MOKHO
KapTorpadgupoBaTh MECTOIOJIOKEHNE MYCOPHBIX SIITUKOB M CBSI3BIBAIOIIMX MX ITyTEH.

KuarueBbie cioBa: Mycop, BbIBO3 Mycopa, aBTOMaTH3allMsl, MPOrpaMMHpPOBAHUE,
KapTorpagpupoBaHue MyCOpPHBIX OAKOB.
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THE USE OF GARBAGE COLLECTION AUTOMATION PROBLEM'S
MODERN SOLVATION OF LARGE AND MEDIUM CITIES
IN THE REPUBLIC OF ARMENIA

A. T. Seyranyan
National Polytechnic University of Armenia

This article presents a variant of digital support for waste collection automation in
medium and large cities, on the basis of modern solutions used in developed countries,
particularly in Sweden. It's applicable in the Republic of Armenia. Using Asp.net Core MVC
we offer to create a Web API, that will have a Model-View-Controller design.We also
discussed Get, Post, Put, Delete methods of Controller, the need of database creation and
technology, on the basis of which it is possible to map the location of garbage cans and
connect their paths.

Key words: Garbage, garbage disposal, automation, programming, mapping of garbage
cans.
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PRINCIPLES OF RATIONAL OPERATION OF VEHICLES IN MOUNTAINS

R.G. Israelyan, M. A. Israelyan, D.G. Avetisyan
Shushi University of Technology

Methods of solving organizational-technological logistic transport problems in mountain conditions are
given in the article along with classification and dynamics of fluctuation of natural-climatic factors according to
the altitude of mountain relief. Mathematical multifactor time models of traveling time of vehicle and duration of
exploitation of industrial supplies of material resources under these factors are developed. The use of obtained
models will allow to increase intensity and efficiency of the construction industry in mountain regions.

Key words: mountain conditions, mathematical models, travel time of vehicles, industrial
supplies, intensity of construction, efficiency, transportation problems.

Introduction

The change of estimated speed of vehicle travel time on mountainous roads is mostly defined by
analysis of traffic flows, threat of accidents, causes of accident and so on [1]. In addition, a number of
natural climatic factors affect on the speed of movement of means of transport: atmospheric
precipitation, air temperature, wind speed, barometric pressure, days with snow cover, relative air
humidity and so on [3.2]. These factors, dynamically developing according to the altitude, result in
deterioration of road conditions, emotional breakdowns of drivers, decrease of engine power etc.
which eventually lead to decreasing of vehicle traveling time depending on the altitude of
mountainous roads. Lack of sufficient research on this topic results in reducing reliability of results
while solving organizational-technological logistic transport problems concerning rational use of
vehicles in mountainous conditions.

Aim of the research

On the basis of obtained vertical dynamics of development of natural climatic factors, change of
traveling time of mathematical models of transport means and preserving industrial supplies of
material resources in mountainous conditions need to be worked out. The final results are
recommended to be used while solving organizational-technological logistic transport problems in
building processes.

Scientific novelty

Change of traveling time of multifactor mathematical models of transport means and preserving
the industrial supplies of material resources in mountainous conditions are developed in this article
which consider the dynamics of development of natural and climatic factors in mountain regions.

Reliability of results

Multifactor regression analysis is conducted with the help of Multiple Regressions module. The
correspondence of results and estimation of their reliability fidelity are accepted  according to the
criteria of Student, Fisher and Darwin-Watson which confirmed the high accuracy of obtained results

[5].

Research results
1. Systematization of natural and climatic factors in mountainous conditions is done along with
dynamics of their development in relation to altitude of 800 m (see Table 1).
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Table 1
Dynamics of changes of natural and climatic factors in mountainous conditions
Ne Factors Coefficients Altitude above sea level, m.
of dynamics | 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000
1 |Road and relief roughness zh 1 1.19 1.37 1.50 1.69 1.87 2.06
2 Atmospheric precipitation. |, 1118 | 135 | 149 | 162 | 173 | 182
mm ’
3 Air temperature, hail zn 110897 | o5 | 0er | 056" | 045" |0.34"
4 Wind speed, m/s zl, 1 1.13 1.20 1.33 1.47 1.53 1.67
5 | Barometric pressure, GPa zr, 1 097" 0.95" 093" [0.90" |0.88" |0.85"
6 Days with snow cover Z7 1 1.10 1.36 1.8 2.42 3.21 4.16
7
Relative air humidity, % zr, 1 1.01 1.03 1.04 1.06 1.07 1.08

2. Classification is given and changing dynamics of factors is worked out which influence on
traveling time of transport means including the following:
- condition of road covers;
- road roughness;
- decrease of visibility according to weather factors;
- clutching of tires to road surfaces;
- mental breakdowns of drivers as a result of rough conditions;
- technical condition of vehicles;
- decrease in engine power as a result of decreasing of oxygen caused by altitude of
mountain relief.
3. Coefficients of each factor listed above are defined based on a modification of Delphi
technique according to mountain relief altitude (Table 2).

Table 2
Significance of predetermined coefficients of change of duration
of transportation of resources in mountainous conditions
K"y
Coefficient Altitude above sea level, m.

N Factor .
of dynamics 800 | 1000 | 1200 | 1400 | 1600 | 1800 | 2000
1 | Road condition Z, 0.171 | 0.203 | 0.234 | 0.256 |0.289 |0.320 | 0.352
2 | Roughness Z, 0.15 |0.178 |0.205 |0.225 |0.254 | 0.280 | 0.309
3 | Curve radius Z, 0.148 | 0.176 | 0.203 | 0.229 |0.254 |0.273 | 0.291
4 | Decrease in visibility Z.Z 0.099 | 0.118 |0.138 | 0.153 |0.170 | 0.183 | 0.195

2,1 2,6
5 Clutching of tires to road zZ,, 0.134 | 0.158 | 0.18 [0.199 |0.217 {0.232 | 0.244
6 | Mental breakdowns of Z,, 0.43 ]0.044 | 0.045 |0.046 (0.047 |0.048 | 0.049

drivers '
7 | Technical condition of - 0.190 | 0.190 | 0.190 | 0.190 {0.190 |0.190 | 0.190

vehicle
8 | Decrease of engine power Z,, 0.063 | 0.065 | 0.066 |0.068 |0.070 {0.072 | 0.074
9 K" 1 1.132 | 1.261 |1.366 |1.491 |1.598 | 1.704
mp

4. The change of multifactor mathematical model of travelling time of transport means in
mountainous conditions is developed which has the following form [6].
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K,’,'w =0.190+0469Z,,+0,134Z,, +0,106Z,, +0,099Z,, - Z,

5. The graph shows decrease of intensity of working resources (Fig. 1).
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Fig. 1 Graph for determining decrease of intensity of working
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6. Factors influencing on expiration of industrial supplies of construction are worked out [4]
(Table 3).
Table 3
Dynamics of impact of factors of mountainous condition on expiration
of industrial supplies of material resources,

h
pr
Fact Coefficient Altitude above sea level, m.
actor .
of dynamics | 800 1000 | 1200 | 1400 | 1600 | 1800 | 2000
Intensity of exploitation K: 0,238 | 0,216 (0,202 0,188 | 0,174 | 0,162 | 0,150
Type of processes - 0,142 | 0,142 |0,142| 0,142 | 0,142 | 0,142 | 0,142
Sudden break up due t
nccien bieak ip cue 1o z, 0.204 | 0,240 0.275| 0,303 | 0,330 | 0,353 | 0,371
atmospheric precipitation !
Conditions for transportation Z L 0,127 | 0,151 (0,174| 0,190 | 0,215 | 0,237 | 0,262
Reliability and frequency of 0227 | 0227 0227] 0227 | 0227 | 0227 | 0,227
deliveries
Preservation and utilization 0,104 | 0,104 |0,104| 0,104 | 0,104 | 0,104 | 0,104
conditions
K;’p 1,0 | 1,08 [1,12] 1,15 | 1,19 | 1,23 | 1,26

7. Multifactor mathematical normative model is developed (Khmp) which has the following form:
K_:,, =1964+0238K f+ 0.1272,,+0.204-Z,,
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Conclusion

1. The decisive influence on traveling time of transport means in the mountains is caused by
natural and climatic factors which are led to analytical dependencies according to the
research results.

2. In order to increase the efficiency of construction in mountain conditions, mathematical
multifactor models of time changes of transport means and changes in expiration of
industrial supplies have been developed which are recommended to be used in solving
organizational-technological transport logistic problems.
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THE ISSUES OF EFFECTIVENESS OF STATE ENTREPRENEURSHIP AND
PERSPECTIVES OF ITS DEVELOPMENT IN THE REPUBLIC OF ARMENIA

A.Kh. Markosyan'?, E.N. Matevosyan', S.H. Tokmajyan'
"Yerevan State University
“Shushi University of Technology

Though as a result of political and economic reforms in the Republic of Armenia over the past three
decades, more than 80% of the gross domestic product of the Republic of Armenia is produced in the private
sector, yet the share of state entrepreneurship is still significant. As in many countries of the world, one of the
most important missions of state-owned enterprises is the role of economic stabilization in critical situations in
the Republic of Armenia which in each country has its own peculiarities and structures of manifestation.

Due to the circumstance that, in fact, the Armenian economy is a sphere of competition between the
public and private enterprises, the main criterion for the development of state-owned enterprise should become
especially the economic efficiency of that sector. This research by the authors is dedicated to state
entrepreneurship in the Republic of Armenia, its problems and possible solutions.

Key words: State entrepreneurship, private entrepreneurship, state-owned trade organization,
economic activity, financial-economic rate, revenue, profit, loss, assets, profitability of production,
efficiency of activity.

Introduction

The main direction of political and economic reforms of the past years of the formation of the
Third Republic of Armenia was the transition from a community to a free market relations. One of the
key directions of that transition was the transformation of the state property right into private and
state-private property as a result of which a multi-layered economy was formed in the Republic of
Armenia. As it is stated in the current Constitution of the Republic of Armenia (adopted on December
6, 2015), a market economy has been established in the Republic of Armenia based predominantly on
private property. The point is that free market relations can be built in such an environment where
individuals and legal entities make independent decisions without the dictation of “higher officials”.
Especially during the transformation of the ownership of the means of production (land, agricultural
machinery, enterprises etc.), the formula “The state deals with those sectors of the economy that are
not beneficial to the private sector” has been applied in the past years. Such a general approach to
building free market relations is conditioned by the simple truth that private enterprise has a number of
advantages over the state the main of which is the incomparably more efficient use of material,
financial, labor and natural resources in the private sector. From this viewpoint, the economic policy
implemented in the republic (regardless of the change of government or the socio-economic policy
followed by them) must be able to ensure both the sequence and continuity of the adopted direction,
otherwise any deviation leads to negative socio-economic and political consequences.

Conflict setting

The socio-economic policy implemented in the Republic of Armenia over the past year makes
the impression as if a new wave of formation of state or community-owned economic entities is rising
without studying and analyzing the expediency of creating such organizations and the effectiveness of
their activities. In such conditions it is necessary to first of all focus on the efficiency of the activity of
these organizations which can become a priority for the further development of state-owned enterprise
and the determination of its size and spheres.
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Research results

From this point of view it is not accidental that on June 4, 2020 the Union of Producers and
Businessmen of Armenia issued a statement expressing its views and position on the problems that
have arisen due to the current pandemic Covid 2019. Highly appreciating the efforts of the RA
Government in the current difficult situation for the country and expressing support to the Prime
Minister, the businessmen express their concern over such issues as the positions of some RA
Government officials and a number of RA National Assembly deputies on the need to start processes
of nationalization and state building. Such an approach is seen as a clear retreat from the ideas of
economic liberalism and the policy of building a free market economy [1] which will undoubtedly
have a negative impact on the business environment in the country and will improve neither the
competitive environment nor the implementation of serious investment projects.

We speak about a number of suggestions which have been expressed recently concerning the
establishment of state or community organizations which will realize certain functions or explore
certain trade organizations out from current privatization program (more precisely from the list of
companies of state shares suggesting privatization).

Hence, the city council of Yerevan established a facility of scavenging the reason for
establishing which is that private companies do not organize garbage collection services well due to
searching profit. At the same time the fact that the municipality has not been able to resolve the
dispute with the scavenging company is not taken into account which was inherited from the former
city authorities. It should be noted that this time the priority was given to the easiest but at the same
time the most inefficient way to eliminate the old by creating a new organization the management of
which will be in the hands of the municipality.

The rights certified by the shares of “Haypost” Closed Joint-Stock Company owned by the
Republic of Armenia were transferred to the accrediting management of “Haypost Trust” OJSC in
2006 and then to the management of “Haypost Trust Management” CJSC. The act of the contract was
last extended by the RA Government in 2019 by the decision N 704-A of June 6, 2019 and expired on
February 15, 2020. After the expiration of the contract the term of the accrediting management
contract was not extended without serious arguments and comments, besides, no decision was made to
hire a private manager in any other way. Moreover, “Haypost” company together with “Energyimpex”
CJSC of the Ministry of Energy Infrastructures and Natural Resources of the Republic of Armenia was
removed from the list of companies with state shares suggesting privatization in 2017-2020 by the RA
Law on “State Property Privatization Program for 2017-2020” (AC-222-N) on making amendments
to the law adopted by the National Assembly on November 19, 2019. This circumstance was
considered by the head of the authorized body in the field of state property management as an
achievement though in fact it caused more uncertainty in the field of privatization and created a
negative atmosphere regarding the issue of investments in the Republic of Armenia.

The other sphere where the current authorities have discussed proposals for the establishment of
a state-owned company (at least, the chairman of the RA State Commission for the Protection of
Economic Competition voiced the issue) is the import of petroleum products while the study
conducted by the same commission for 2017-2019 shows that the number of companies selling
gasoline and diesel fuel has increased over the last two years (especially in the diesel fuel market).
Meanwhile, the profit rate in those companies was quite low - 5%, i.e. they found an intermediary who
would import at a lower price and distribute fuel to business entities operating in Armenia [2]. It is
obvious that a state organization cannot compete with such intermediary companies or such
competition must be financed from state funds or sponsored by the government. Private companies
which are already operating at a low profit, will not be able to compete with a state-sponsored
company and consequently, one of the basic principles of organizing market economy will be violated:
the principle of providing equal rights and opportunities for all economic entities operating in the
market.
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The study of international experience shows that although there are state organizations in almost
all countries, their economies are also transitioning from state ownership to an economy built on the
diversity of property. Here the following circumstance becomes important that according to Article 10
of the RA Constitution (adopted by the referendum of December 6, 2015): all forms of property are
recognized and equally protected in the Republic of Armenia. The next article (Article 11: Economic
regulation) stipulates that the basis of the economic regulation of the Republic of Armenia is the social
market economy based in its turn on private property, freedom of economic activity, free economic
competition and is directed to general economic welfare and social justice through state policy [3].

In general, the choice of a public (state) or national property is conditioned by the economic role
of the state. There is no country in the world where the state is not engaged in any economic activity.
State property is necessary for the macro-regulation of the economy and for the solution of other state
problems. It is accepted that state property operates less efficiently than other forms of property. As a
rule, state property operates in such areas where market opportunities are very limited and on the other
hand, the efficiency of state property decreases in normally functioning markets because the owner is
not famous and the state enterprise is inflexible and has no market orientation.

The public sector in the economy can be characterized by a number of indicators the main of
which are the share of state-owned enterprises in GDP, the share of those employed in the public
sector among the total number of employees and the share of public sector assets in the structure of
economic assets. And the criterion of their activity for the state and non-state sectors of the economy
should be the amount of revenue received for per unit of invested resource. Let us mind one thing:
when comparing public and private sectors of the economy, it should be taken into account that very
often the role of the public sector is to solve social problems within the state (mainly to provide
employment for the population) and not merely commercial activities aimed at making a profit. This
fact is first of all explained by the fact that there are some types of economic activities which are not
beneficial to the private sector. Such reasons may be the harmful character or low profitability of these
activities, the need for huge investments which is beyond the power of the private sector, the solution
of social problems instead of purely economic motives (when even in the case of harmful activities of
this or that activity the state finances their spheres to provide employment of the population or after
reviewing the loss in the area it offers to remove it from the market) etc.

At present state entrepreneurship is considered not as a self-aimed but as a tool for both solving
certain problems of certain sectors and the whole economy. It caries both purely economic and public
goals. The point is that state-owned enterprises have so-called “public obligations” which means that
they carry out non-commercial operations the expediency of which does not come from the principle
of receiving the maximum income (profit).

The concept of “state entrepreneurship” is based on two basic principles: a) the state or public
principle which fixes the orientation of activity in the form of state or public benefit or interest and b)
the principle of entrepreurship which fixes the way to achieve that goal. Both of the principles
mentioned above are in close unity complementing and limiting each other. At the same time, this
unity is not rigid by its nature; it can get its manifestation in the ways of acting at the planned loss only
compensating the expenses and ensuring this or that level of profit.

The main feature of state-owned enterprises (with its various real manifestations) is that the
final owners (citizens) automatically (sometimes without desire) own honored property rights which
are often of a formal nature. Unlike a stakeholder (or shareholder of any private company), the final
owner of a state-owned enterprise, having rather declared right to own than real right, is in fact
deprived of the right of disposal and finally does not get any income from his/her property or gets in
the form which does not allow to regard it as income.

Each type of business has its own purpose (s) and main tasks of activity. The goals of state trade
organizations should, in fact, carry general nature, i.e. reflect the interests of the majority of members
of society (citizens). They serve as a tool for co-economic regulation to achieve the goals set by
governments or may be created as an alternative to the private sector.
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In countries having market economies, state-owned enterprises are formed and developed
mainly by governments with socio-democratic (liberal-democratic) orietation as an alternative to the
private sector. The justification for the establishment of state-owned commercial organizations is the
seemingly high efficiency of their business in comparison with private individuals and during the
establishment of state trade organizations first of all the need to satisfy public demand and public
capability for purchase are taken into account. Moreover, it is assumed that almost all state-owned
trade organizations should not aim at the goal of profit. This view was more prevalent after the end of
World War II which was explained by the need for active state intervention in solving the socio-
economic problems of the countries involved in the war.

In fact, it is assumed that the employees of state trade organizations should have a special spirit
of responsibility, self-discipline and personal commitment which will ensure the unity of their own
and public interests. In case of unity of interests, the society will be able to save money due to the
efficient work of the employees which is absolutely necessary and inevitable in such a situation when,
on one hand, the interests of the employees do not coincide with the interests of the owners of the
means of production and on the other hand, both interests do not always coincide with the interests of
consumers (such approaches were typical of the “philosophy” of the creation and operation of “state
socialist enterprises”).

Referring to the tendencies of privatization of state property and state enterprises and relation
between them in recent years, it should be noted that the Organization of Economic Cooperation and
Development (OECD) has published a comprehensive analysis in 2018 according to which the general
policy in developed countries is that as few companies with little state participation as possible remain
in the economy. Thus, privatization revenues in developed countries have increased since 2008 from
US $ 110 billion in 2008 to US $ 266 billion in 2016.

Most of the privatization transactions from OECD countries have taken place in the economies
of European countries since 2008. Privatization revenues in 25 EU countries reached a historical
record of US § 87 billion in 2015. Among other factors, such a high level of revenue was due to the
diversification of the financial sector in the United Kingdom and other countries at the beginning of
their financial crisis which resulted in a significant share of the public sector. Prior to 2016 a large
number of privatization transactions continued but the average value of transactions decreased and in
2016 privatization revenues amounted to US $ 38 billion mainly obtained due to the privatization of
the organization of state communal and infrastructural spheres.

The report notes that since the onset of the global financial crisis in 2008, privatization and
denationalization have taken place in many EU countries (United Kingdom, France, Sweden, Greece,
the Netherlands, Germany, etc.). In France and in the UK the total transactions amounted to about US
$ 80 billion with each country accounting for 18% of total transactions in the EU.

The distribution of transactions of privatization in Europe has taken place among the financial
and “real estate sector” in recent years. The investment of these sectors is estimated as US $§ 206
billion or 47% of their total revenue in 2008-2016. This mainly reflects the efforts of governments to
“end the crisis” and to end state support (funding) to financial institutions. Essentially, they were
partially nationalized and/or recapitalized (including through the insurance of non-voting shares)
during the crisis.

Other key areas of privatization are public services (which accounted for 26% of total
transactions thus providing $ 117 billion) and transport (8% and $ 34 billion). This corresponds to the
trends of the previous decade when private sector involvement in these areas and therefore the impact
on the market based on competition increased encouraged by governments [4].

However, in the current pandemic Covid-19, an attempt will be made to increase the role of the
state which can be considered as regularity, but the privatization of state trade organizations according
to both foreign and domestic practice proves that effective governance can be ensured only in the case
of private property.
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It is obvious that Covid-19 introduces its clarifications in the framework of state-private
entrepreneurship. Thus, if a person becomes ill, he should receive right treatment being prescribing
drugs that will help to overcome the disease and not to harm his health. The same principle is applied
in economics: the fight against the crisis or the support provided to certain sectors of the economy
should not harm the whole economy. Therefore, before solving the problems that arise in the
economy, the state must diagnose what the sources of crisis are. This is a seemingly simple task but it
is not always taken into account.

The concept of analysis of market failure and economic policy proposed by professor of
Columbia University Yagdish Bhagwatti allows us to solve the problems of the economy at the lowest
cost. There are many tools for implementing trade policy in the state toolkit: regulation, tariffs,
subsidies etc. The authors of this concept show that the tool that directly affects the cause of the
problem is considered to be the optimal. And the explanation is very simple: state intervention in the
economy, as a rule, does not benefit the economy. Accordingly, the more direct the impact on the
cause of the problem is, the less additional losses are [5].

As we have already mentioned, as a result of the reforms carried out in the economy during the
last three decades of the Third Republic, the enterprise was in fact separated from the state (state
functions) thus dividing the enterprise (business) and the state (regulator of the economy and
determinor of the rules of the game). This practically secured the principle of the founder of classical
economics Adam Smith that: “Two things are incompatible in the world: reign and trade”. It should be
noted that currently this process continues in the RA in the sense that according to the official data
published in the RA National Assembly, the amount of property owned by one deputy comprises 97%
of the property value of all other deputies and is estimated at 96 billion AMD.

Regarding the National system of assets of Armenia, it is necessary to note that according to
adopted classification the sectors of financial and non financial organizations consist of three
subsections:

»  State organizations (corporations),

»  National private organizations (corporations),

»  Organizations under foreign control (corporations).

In fact, NSA offers to conditionally acknowledge that a structural unit controls this or that
organization in case when more than 50 percent of the voting shares in the entity are under its control
(provided that there is no other evidence of the control of the organization because in some cases
control can be exercised by acquiring significantly less than half of the control package).

According to the above-mentioned methodology, the volume of Armenian GDP at basic prices
was also divided into sub-segments of non-financial and financial organizations based on information
on the share of their founders in the statutory capital obtained from the State Register of Legal Entities
of the RA Ministry of Justice.

If all three types of founders had participated in the authorized capital, then the structural unit is
classified according to the type that has the largest share in the authorized capital. And if the shares of
the founders are equal (50-50), then:

If all three founders participated in constitutional capital, then the structuiral unit was classified
according to that type which has the greatest share in constitutional capital. And if the shares of the
founders are equal (50-50), then

»  Incase of equal state and national private shares the organization was considered as state,

»  In case of equal state and foreign shares the organization was considred as state,

» In case of equal foreign and national private shares the organization was considerd as
foreign [6, p. 112-113].

Table 1 shows the gross added value and structure of certain sectors of the Armenian economy
according to the control rate in 2015-2017 from the data of which it follows that only 14,3% of the
added value in Armenia in 2017 is created in the public sector of the economy and Table 2 shows the
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structure of the gross value added of the non-financial and financial sectors of the RA economy
according to the control rates in 2015-2017.

Table 1
Gross added value and structure of financial and non financial sectors of RA
according to control rate in 2015 and 2017
Distribution acording to control rate Total
Structural sectors State National private Under foreign control
2015 2017 2015 2017 2015 2017 2015 2017

Non financial 217993.2 | 210318.1 | 1421928.9 | 1702497.9 | 688042.6 | 756127.6 | 2327964.7 | 2668943.6
organizations
(corporations) 4.7 4.1 31.0 334 15.0 14.9 50.7 52.4
Financial 11220.0 | 12342.7 92879.7 | 150495.0 | 90542.1 | 109918.1 194641.8 | 272755.8
organizations 0.3 0.3 2.0 3.0 1.9 2.1 42 54
(corporations)
State governing 478224.3 | 504679.2 - - - - 4782243 504679.2
bodies 10.4 9.9 - - - - 10.4 9.9
Households - - | 1581495.5 | 1617774.2 - - | 1581495.5 | 1617774.2

- - 34.4 31.7 - - 34.4 31.7
Non trade
organizations - - 14667.4 31200.9 - - 14667.4 31200.9
serving households
(NTOSH) - - 0.3 0.6 - - 0.3 0.6
VA (Gross, basic 707437.5 | 727340.0 | 3110971.5 | 3501968.0 | 778584.7 | 866045.7 | 4596993.7 | 5095353.7
prices) 15.4 14.3 67.7 68.7 16.9 17.2 100.0 100.0

Note: numerator- min. AMD, denominator- %- to the total
Table was drawn by the authors using the data of National assets of Armenia, annual and trimester data, 2019,
Statistical collection, Yerevan, RA Statistical Committee, 2019, p. 125, 129

Table 2
Gross added value and structure of financial and non financial sectors of RA
according to control rate in 2015 and 2017
Distribution acording to control rate
Structural sectors State National private Under foreign Total
control
2015 2017 2015 2017 2015 2017 2015 2017
Non financial 9.4 7.9 61.1 63.8 29.5 28.3 100.0 100.0
organizations
. 30.8 28.9 45.7 48.6 88.4 87.3 50.7 52.7
(corporations)
Financial organizations 5.8 4.5 47.7 55.2 46.5 40.3 100.0 100.0
(corporations) 1.6 1.7 3.0 43 116 127 42 54
State governing bodies 100.0 100.0 - - - - 100.0 100.0
67.6 69.7 - - - - 10.4 9.9
State governing bodies - - 100.0 100.0 - - 100.0 100.0
- - 50.8 46.2 - - 34.4 31.7
Non trade organizations - - 100.0 100.0 - - 100.0 100.0
serving households
(NTOSH) - - 0.5 0.9 - - 0.3 0.6
L 154 14.3 67.7 68.7 16.9 17.0 100.0 100.0
VA (Gross, basic prices) 100.0 | 100.0 100.0 | 100.0 100.0 | 100.0 100.0 100.0

Note: numerator-structure of Gross VA according to control rate (%- to the total), denominator- structure of
Gross VA according to control rate and sectors (%- to the total),

Table was drawn by the authors using the data of National assets of Armenia, annual and trimester data, 2019,
Statistical collection, Yerevan, RA Statistical Committee, 2019, p. 126, 130

Let us discuss the financial and economic indicators of the activity of state trade organizations
in the Republic of Armenia more in details and the summative results of their observations. One of the
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important issues related to the efficiency of the economy is the choice of the methods and indicators of
its measurement especially for assessing the economic efficiency of the main branches of the economy
such as trade organizations. One of the unresolved issues we are studying is whether a single indicator
should be taken into account when determining the level of efficiency of production or whether a
system of indicators should be used.

The system of evaluation indicators is widely used for the analysis of the financial situation of
economic entities which consists of the following groups of indicators: (1) used for the calculation of
coefficients, (2) solvency (consumable), (3) profitability, (4) financial stability, (5) circulation, (6) the
use of fixed assets, (7) structural indicators, (8) indicators used to define market processes, (9)
resource utilization and assessment of efficiency and (10) safety analysis coefficients [7, p. 286-295].

The above-mentioned issue is a topic of debate in the economic literature [8] according to which
the pros of one view believe that the development and application of scientifically justified indicators
of the efficiency of production should be based on a more complete recognition of economic laws and
their active use and the pros of another view consider it necessary to use one summarized, collective
(intergral) indicator in the practice of economic management.

Profitability which characterizes economic efficiency in a trade organization (regardless of
whether the owner(s) is/are individuals or the state) is among the summary rates of economic
efficiency of production offered in the economic literature on the basis of which the effectiveness of
state trade organizations has been assessed by monitoring the financial and economic activities of
these organizations in the Republic of Armenia since 2004.

According to the results of the annual analysis and monitoring of the financial and economic
indicators of trade organizations with state participation subordinated to the state property cadaster
conducted by the Committee of State Property Management of the Republic of Armenia in 2019
conducted an analysis for about 150 state intervented trade organizations of RA Ministries, RA
Government and authority bodies of Ministries, RA Regional administrations and Yerevan mayoralty
out of 159 (Table 3).

Analysis was not carried for the following 9 companies of 5 bodies in 2019 for the following
reasons:

» For not operating activties and not providing information of 5 companies,

» For not providing information of 2 companies,

» One company was opened by the top secret decision of RA Government and the activity of
that company is temporarily stopped,

» The rights of one company («Haypost» CJSC) stated by shares have been given to accrediting
management.

Table 3
The number of trade organizations according to state authorities included into the
financial-economic system of monitoring in 2019

Number of trade Number of trade
N Name org..'mizations organizations having
subjctected to presented
monitoring information

1 2 3 4
RA Ministries, authorities controlled by RA Government and RA Ministries

1 RA Ministry of Health 12 12

2 RA Ministry of Justice 1 1

3 RA Ministry of Emergency Situation 1 1

4 RA Cabinet of Prime Minister 2 2

5 RA Ministry of Environment 1 1

6 RA Ministry of Regional Government and 18 14

Infrastructures
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1 2 3 4
RA Ministry of Economy 9 9
g RA Ministry of Education, Science, Culture and 5 5
Sport
9 RA Ministry of Defence 8 7
10 | RA Ministry of Industry of High Technologies 10 8
11 | RA Committee of Civil Engineering 3 2
12 | RA Council of Public Radio and TV 3 3
13 | Civil Aviation Committee 3 3
14 | RA Police 1 1

RA Regional administrations

15 | Armavir Regional administration 6 6
16 | Aragatsotn Regional administration 5 4
17 | Ararat Regional administration 7 7
18 | Gegharquniq Regional administration 8 8
19 | Lori Regional administration 14 14
20 | Kotayk Regional administration 8 8
21 | Shirak Regional administration 20 20
22 | Syuniq Regional administration
23 | Vayots Dzor Regional administration
24 | Tavush Regional administration
25 | Yerevan Mayoralty

Total 159 150

Source by official site of Committee of State Property of the Ministry of RA Regional Government and
Infrastructures in the department of «Reports» (citing https://www.stateproperty.am/page/48)

The results of the analysis show that in the reviewed period (2019), 122 (or 81,3%) of the 150
companies analyzed were operating at a profit, 23 companies (or 15,3%) at a loss and 5 companies (or
3,3%) did not generate profit or loss at all. If we compare, 30 companies were operating at a loss out
of 148 companies analyzed last year (or 20,3% of the organizations surveyed in 2018). Moreover, as a
result of the annual activity in 2019, a loss of 11,352 million AMD was formed. According to the
annual data in 2018, the loss comprised 8319,8 million AMD, i.e. the amount of loss increased by
3033,1 million as compared to the previous year or the amount of loss increased by 36,45% which is
mainly conditioned by the increase in the amount of loss by companies of the RA Ministry of Defense.
The companies of the Ministries suffered a loss of 247,5 million AMD in the previous year and the
amount of loss comprised 3422,9 million AMD in 2019 out of which only 3359,2 million AMD was
the loss owed by «Vorotan HPP» CJSC.

The total net profit of the monitored companies amounted to 8415,3 million drams in 2019 (the
total net profit of public sector companies amounted to 10944,7 million drams last year). Meanwhile,
the majority part among the profit making companies are the companies of the Ministry of Regional
Administration and Infrastructures the revenue of which comprises 5114,6 mln AMD, the profit
generated by the companies of the Ministry of High-Tech Industry — 195,6 million drams, the
companies of the Civil Aviation Committee generated about 1360,1 million drams and Yerevan
mayoralty formed profit of 790,2 miIn. drams. The total net profit of the monitored companies
decreased by 2529,4 million drams in 2019 compared to the previous year.

It should be noted that the average level of profitability of the assets of analyzed 150 companies
with state participations was 7,79% noting that such a high index is mainly conditioned by the high
value of the index profitability of the assets of the RA Public Television and Radio Company Board
which is 110,64%. According to the sectors, this index has the following values: the average level of
profitability of assets of 92 companies in the sphere of health (RA Ministry of Health and Regional
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Administration) was 1,926%, in the energy and water resources sector was 0,294%, in the companies
subordinated to the Ministry of Economy — 1,569%, in the military defense sector — 0,979% and in the
high-tech industry 2,677% respectively [9].

The study allows us to conclude that the general trend for the annual results of 2015-2017 is not
the increase in the number of state non-profit trade organizations but the increase in the total amount
of current assets and losses of those organizations. These indicators have slightly been improved in
2018 and 2019 (Table 4). Accordingly, both the total net profit of the organizations and the level of
profitability decreased during that period. At the same time, the delayed period of summarizing the
results of financial and economic activities (it is carried out till May of the following year) does not
allow to quickly make a comparative analysis of annual indicators and as a result, to develop proposals
for improving the activities of commercial organizations during the first months of the year. One more
problem is that the accounting conducted by the Committee of State Property Management and the
Statistical Committee of the Republic of Armenia is incompatible in terms of financial and economic
indicators of organizations, therefore the task of comparing the results of public-private sectors of the
economy is significantly complicated.

Table 4
Final results of the finacial-economic situation of state trade organizations included in
monitoring system in 2015-2019 according to presented reports
. Years
N Unit of
Index
measurement 2015 2016 2017 2018 2019
1 2 3 4 5 6 7 8
1 Total number of state trade Piece From 371 | From 207 | From 154 | From 154 | From 159
organizations included in companies | companies | companies | companies | companies
monitoring system among 194 were 189 were 142 were 148 were 150 were
which analyzed* | analyzed* | analyzed* | analyzed* | analyzed*
1.1 | Gain profit Piece 154 150 117 114 122
1.2 | Had loss Piece 34 33 21 30 23
1.3 | Neither profit nor loss Piece 6 6 4 4 5
2 Profit share paid to RA state Piece 125 160 - - -
budget
3 Total sum of profit share paidto | Mln. AMD 604,1 1 440,8 - - -
RA state budget
4 Total amount of net profit Min. AMD 8 947.8 2 466,3 54348 10 944,7 8415,3
5 Total amount of loss Min. AMD 10 900,6 12178,8 14 456,2 8319,7 113528
6 Total assets Min. AMD - - - - | 7062884
7 Non current duties, among Min. AMD - - - | 3292922 | 359360,9
which
7.1 | Long term bank loans and Min. AMD - - - - | 295758,5
credits
7.2 | Grants concerning asstes Min. AMD - - - - 43 960,7
8 Current duties among which 203 879,5 | 171 469,8 99948,7 | 186 628,3 82356,9
8.1 | Purchase Min. AMD 57 518,7 46 899,6 39 828,7 342163 33 650,7
8.2 | State budget Min. AMD 96 230,0 81370,3 2279,1 5459,7 5376,6
9 Current assets Min. AMD 198 459,1 | 155253,6 | 476354,0 | 200726,2 | 138327,7
10 | Revenue from selling Min. AMD 194 295,0 | 171937,2 | 161401,2 64 200,1 | 176 087,6
production, products, activities
and services
11 | Number of employers People 25 605 24 688 22113 22914 23 155

*Note: No analysis was carried out for 177 companies from different departments in 2015 (of which 150
companies of regional administration were reestablished and transformed into SNTO by the decision N 41-A of
RA Government in 15.01.2015 on «Establishing rural healthcare state CISC». According to the decision, only
the annual results of the independent auditing are required to be considered, one company was not analyzed as it
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was established by a secret decision of the Government of the Republic of Armenia, 4 companies were dissolved
at that period, 14 companies were dissolved for not providing information and for not operating, one company
has been reorganized as bankcrupted, one has been reestablished by joining another and one has been
privatized). No analysis was conducted for 18 companies from different supreme departments in 2016 (of which
5 companies are required to consider only the annual independent audit conclusions, 10 companies did not
operate and did not submit information, one company was established by a secret decision of the RA
Government, one company was dissolved by the decision of the Government of the Republic of Armenia, one
company was declared bankrupted during the mentioned period). No analysis was conducted for 12 companies
from different departments in 2017 (of which 6 companies for not operating and not submitting information, 2
companies were established by a secret decision of the RA Government, the right to use water systems and other
properties by 4 companies (as joint property complex it had been transferred to «Veolia Water» CJSC for renting
since 2017 January 1 for 15 years term). No analysis was conducted for 9 companies from different departments
in 2018 (of which 5 companies were closed for not providing information and for not operating, 2 for not
providing information, one company was established by a secret decision of the RA Government and it was
temporarily closed and the rights certified by the shares of one company were transferred to accreditation
management).

Source by the authors based on the data by oficial website http://spm.am/am of Department of Management of
State Property of RA Government and then official site of RA Ministry of Investment and ED and Department of
Management of State Property in the section of «Reports» and in the official site of the Ministry of RA

Regional Management and Infrastructures using the official documents in
https://www.stateproperty.am/page/48).

The monitoring of the financial and economic results of the activities of state shared trade
organizations was carried out until 2017 in accordance with the procedure established by the Decision
N 1844-N on November 18, 2004 of RA Government [10]. It was replaced in 2017 by the Decision N
1262-N of the Government of the Republic of Armenia on October 5 of the same year [11], the 1.3
point of which approved the procedure for “determining the efficiency of organizations, evaluating the
activity of executive bodies and making suggestion” (Appendix 4).

According to the procedure, the main goal of determining the efficiency of the activities of
trade organizations with more than 50% state participation is to increase the efficiency of the
management of those organizations and to develop and implement more effective measures in the field
of activities of the organizations [11].

The efficiency of the activity of organizations is determined on the basis of their annual results
according to a number of key and additional financial indicators such as size of profit from basic
operations, sales revenue, labor productivity, current ratio of consumption (ratio of current assets to
current liabilities) and debt coefficient (ratio of total liabilities and total assets). However, it should be
noted that the companies involved in the program of state property privatization were excluded from
the process of assessing the effectiveness of state trade organizations which has a very negative impact
on the results of their financial and economic activities not only in terms of their exclusion out of
monitoring but because they being within the programs of state property privatization for years and
even for decades, still are in uncertain situation thus causing huge damage to the economy of Armenia.
In this way investments in these trade organizations are stopped, especially since it is difficult to point
out at least one company in the past decades where the state had made significant investments. Finally,
privatization of companies cease to exist as a business and as a result these companies are sold as low-
valued and hence, as property units having no business value.

According to the procedure above mentioned, we surveyed those organizations with 2018
annual data (more fresh data have not been summarized yet) whose balance value of assets at the end
of the reporting year exceeded one billion drams (excluding assets not used by the organization)
and/or revenue from operations in the reporting year exceeds one billion drams (Table 5).
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Table 5

The assets of state trade organizations having annual revenues and/or balance value exceeding one billion
AMD as annual result in 2018 in RA and the indicators of effectiveness of their circulation

Balance value of | Revenue from . Assets
. Coefficient of . .
Name of the state trade assets consumption . . circulation,
N .. assets circulation
organization (thousand (thousand (col4 / col.3) day (365/
drams) drams) ’ ’ col.5)
1 2 3 4 5 6
«Surb Grigor Lusavorich»
1 MC CISC 6,374,575.0 6,055,692.0 0.95 384.2
«Blood center after
2 Professor R.O.Yolyan» 6,420,225.0 1,241,175.0 0.19 1888.0
CJSC
«Insurance agency of
3 exporting of Armenia» 3,291,447.0 75,545.0 0.02 15902.8
ECIJSC
4 «HNHP» CJSC 154,816,301.0 17,437,337.0 0.11 3240.6
5 «Yerevan TPS» CJSC 152,073,431.9 94,238,251.6 0.62 589.0
6 «HVEN» CJSC 113,606,153.0 7,857,221.0 0.07 5277.5
7 «Nairit-2» CSJC 15,634,031.0 No data No data No data
«Operator of energy
8 12,122,917.0 1,923,820.0 0.16 2300.0
systems» CSJC
«Research institute of
1,182 . 264,248. 22 1633.
? Energetics» CSJIC ,182,760.0 64,248.0 0 633.7
10 | «Analyticy CSIC 1,058,775.0 103,435.0 0.10 3736.2
11 | «Amelioration» CSJIC 1,863,597.0 346,526.0 0.19 1962.9
12 | «Jrar» CSJC 64,427,976.7 1,634,797.8 0.03 14384.8
13 | «Armsewer» CSIC 40,052,013.8 No data No data No data
14 | «Lori-sewer» CSJC 3,275,039.6 No data No data No data.
5 | «Armenian TV and Radio 10,729,662.0 6,336,069.0 0.59 618.1
network» CSJC
«Armenian Public Radio
16 and TV CSIC 3,900,449.0 847,646.0 0.22 1679.6
17 | «Armenian TV and Radio 9,754,658.0 1,296,058.0 0.13 2747.1
network» CSJC
18 | «Armenikum» CSJC 1,842,784.0 128,875.0 0.07 5219.1
19 | «YerMag»* CSJC 1,407,805.0 79,036.0 0.06 6501.5
20 | «Garni Ler GAM» OSIC* 2,079,157.0 29,733.0 0.01 25523.6
21 | «Zinar» CSJIC 6,444.213.0 134,640.0 0.02 17469.8
22 | «Vorotan HPP» CSJC 47,041,756.0 No data No data No data
«Charentsavan machine
2 2 1. 44,244, 1 1982.
3 tool factory» OSJC* 956,371.0 544,244.0 0.18 9827
24 | «Salsa developmenty 12,633,054.1 No data No data No data

CSIC
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1 2 3 4 6
g5 | «ArmAeronavigation» 10,282.897.0 6,807,970.0 0.66 5513
CsIC
26 | «Artashat MCy CSIC 2.531373.0 785.422.0 031 1176.4
27 | «Armavir MC» CSJC 829,005.9 1,072.468.6 1.29 282.1
28 | «Gavar MC» CSIC 1,130,945.0 383,299.0 034 1077.0
29 | «Hrazdan MCy» CSIC 3,045,542.0 830,512.0 027 1338.5
30 | «Vanazor MC» CSJC 5.921,028.4 13703017 0.23 1577.2
31 | «Gyumri MC» CSJC 4.611,960.1 1,332,046.5 0.29 1263.7
32 | «Kapan MC» CSJC 1.764.656.0 761.423.0 0.43 845.9
33 | «Goris MC» CSIC 1,013.367.0 696,633.2 0.69 531.0
34 | «Meghri MC» CSIC 1,707.860.0 219.487.0 0.13 2840.1
«Yerevan Metropoliten
35 | after k.Demirchyan» 16.641,672.5 3,059,658 4 0.18 1985.3
csIC
Total 724.469.459.0 | 157.893.570.8 0.29 1248.0

Table was formed by authors on the basis of data of the Comittee of management of State Property of RA
Ministry of Regional Management and Infrastructures

The following practice is widely accepted when the activity of trade organizations is evaluated
with the help of relative indicators and we can freely say that the most important indicators
characterizing financial and economic results are turnover indicators which show the intensity of
applying certain assets and obligations (or speed of turnover).

Turnover ratios are indicators of the business activity of organizations. Among them are the
following frequently used and calculated: turnover of current assets (ratio of annual gross income to
average annual cost of current assets), turnover of debitory credits (ratio of annual gross revenue to
average annual cost of debitory credits), turnover of credits (ratio of gross annual income to average
annual cost of credits), turnover of assets (ratio of gross annual income to average annual cost of all
assets of the organization) and turnover of its own capital (ratio of gross annual income to average
annual cost of its capital) [12].

The data we calculated for the organizations calculated in Table 5 show that, for example, the
index of asset turnover for all companies is equal to 0,29 which means that those organizations receive
so much profit for one year which is equal to 29% of balance value of their assets or the assets of the
company are circulated for 1248 days (or 3,4 years) which is a very low rate.

Conclusion

The study of the assets of state trade organizations as well as the above mentioned indicators
shows that these organizations have low efficiency of activity. It is enough to say that the total amount
of net profit received by trade organizations with state participation in the total monitoring system in
2019 comprised 8415,3 million drams and the total amount of losses — 11352,8 million drams.

Therefore, the total losses received by trade organizations with complete state participation
comprised 2937,5 million drams, i.e. the loss of system assets was -0,41% (2937,5/706288,4). And if
we take into account that the average level of revenue of the economy (necessary for its normal
reproduction) should be between 12-15%, then the need of serious and systematic reforms in the
system of state entrepreneurship will become clear.
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The above mentioned requires the implementation of a complex state program in the sector of

state entrepreneurship including (but not limited to) the clarification of approaches of public policy in

organi

zations, the introduction of advanced forms of management, deepening the public-private

partnership and expanding the framework of cooperation (including the development of new

partnerships), the development and application of structures for the evaluation and interest
(motivation) of the results of the activities of the heads of the executive bodies of trade organizations
with state participation.

10.

These issues are the subject of another study due to their importance and scope of interest.
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ITPOBJIEMA 2O@PEKTUBHOCTU I'OCYJAPCTBEHHOI'O
HNPEAITPUHUMATEJIBCTBA B PECITYBJIMKE APMEHUSA N
HEPCIIEKTUBBI PABBUTUA

A.X. Mapkocsn'?, 3.H. Matesocsin', C.O. Toxmamksin'
!Epesancruii 2ocydapcmeennviii ynusepcumem
? lywunckuii mexnonozuyeckuii yuusepcumem

B pe3ynbTaTe MOJIMTUYECKUX U 3KOHOMHYECKUX pedopM B PecryOnnke ApMeHUs 3a MOCIEAHNIE
Tpu necstuneTus 6omnee 80% BajIOBOTO BHYTPEHHETO MPOAYKTa APMEHHH MPOWU3BOAUTCS B YACTHOM
CEKTOpe, OJTHAKO J0JIA TOCYJapCTBEHHBIX MPEANPUATHUNA BCE €llle ocTaeTcs 3HauuTenbHOM. Kak u BO
MHOTHX CTpaHax MHpa, OAHOM M3 BaXXHEHIIMX MHCCHUM KOMMEPUECKHX OpraHu3aluil ¢
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rOCYJJApCTBEHHBIM ydacTueM B PecriyOnuke ApMEHUS SIBISETCS YYacTHe B CTAOMIM3alUH S3KOHOMUKH
B KPU3UCHBIC TICPUOJIBI, U B 3TOM JIeJic KaxK/Jas CTpaHa UAET CBOUM OCOOCHHBIM ITyTEM UM MPUMEHSET
onpeaenéHHbIe MEXaHU3Mbl. DKOHOMHUKAa ApPMEHHM TaKOBa, YTO B HEH MMEET MECTO KOHKYPCHIIUS
MCXKAY TOCYHApCTBCHHBIM MW YAaCTHBIM CCKTOpaMu, MEXKAY TEM OCHOBHBIM KPUTCPUEM pPa3BUTUA
rOCY/IapCTBEHHBIX MPEINPUATHH JOJDKHA OBITh 3KOHOMHYECKas 3((EKTUBHOCTH STOTO CEKTOpA.
HccnenoBanne aBTOPOB IMOCBSIICHO TOCYIAPCTBEHHOMY TPEINPUHHUMATENLCTBY, BO3HUKAIOIIAM B
3TOM chepe mpobdieMaM U BO3MOKHBIM PEIICHUSIM TaKUX MPOOJIeM.

KiaroueBbie cJIOBA: ['ocynapcTBeHHOE HpeANPUHAMATEIBCTBO, 4acTHOE
MpeANpUHAMATEIbCTBO, KOMMEPUYECKHE OPraHU3allH C TOCYAapPCTBEHHBIM YYacTHEM, XO3SHCTBEHHAs
NeATeIbHOCTh, (DMHAHCOBO-9KOHOMHYECKNE IIOKA3aTelIH, JOXOMABI, NPHObUIb, YOBITKH, AaKTHUBEI,
peHTa0eIbHOCTh TPOU3BOICTBA, 3PPEKTUBHOCTE.

Lbpyuwjwgyb ' 09.07.2020p.
Spwlunudwu t niqupyyb;’ 10.07.2020p.
Gpwotuwynpyby £ tnwwgpnipjw' 17.09.2020p.
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FEATURES OF THE DEVELOPMENT OF RURAL
TERRITORIES: POLICY AND MODELS

A.S. Arakelyan
Public Administration Academy of the Republic of Armenia

The article briefly presents a theoretical overview of the concept of development of rural areas as a
policy and process. Then the main models of rural development and the underlying policy are critically
analyzed. The study of the models was carried out using a comparative method of analysis. In this article the
study was focused on the analysis of European models and policy, aiming at identifying the main shortcomings
that hinder the sustainable socio-economic development of rural areas. The study of scientific literature and
international works helped to justify the model of economic diversification needed for the socio-economic
development of rural areas. Then measures are presented which need to be taken into consideration for
diversification policy. In order to identify the possibilities and scale of diversification of rural territories, it was
proposed to carry out mapping, which will provide an opportunity to develop and implement a policy of targeted
development, taking into account the specifics and potential of every individual rural territory.

Key words: models, rural development, rural policy, diversification, measures, mapping.

Introduction

Nowadays Armenian rural territories face a number of problems that prohibit sustainable socio-
economic development of those territories. Alongside with socio-economic problems, rural territories
are characterized with migration. These are conditioned by the poor developed or absence of
infrastructure, poor conditions for development and advance as well as by generally accepted belief
that there is nothing interesting in rural areas. Whatever the reason for underdevelopment, it is evident
that the model of rural development is imperfect. In order to reach sustainable development, there has
been an emphasis on evidence-based policy in the world since recent years which is a good shift, as it
means that the policy will be developed based on precise and detailed elaborations. In this context, it is
necessary to elaborate the kind of model that will be reliable, viable, evidence-based and sustainable.

Problem setting

For this reason, we have aimed at implementing research to find out basic models that have
been used over different periods of time. We will analyze the main characteristics and work out the
model based on evidence which will position rural areas for strong growth and guarantee socio-
economic development of rural areas on the basis of sustainability. For this reason we have chosen to
consider and analyse European approaches which went through different phases by constantly
improving rural development models and underlying policies.

Outcome of the study

The issue of rural development as a special area of policy, practice, and research has become the
subject of extensive discussion in scientific circles. Changes have taken place not only in terms of the
nature of agriculture but also in terms of the policy and approaches adopted towards the development
of rural areas.

The term "rural development" refers to the approaches that States adopt towards the intervention
in underdeveloped economies. This is more comprehensive and specific than just "agricultural
development". It is more comprehensive because it implies much more than the development of
agricultural production. This approach assumes that the economy must develop as a whole. The
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specificity is due to the fact that it focuses on poverty and inequality. On the one hand "rural
development" is related to the agriculture and other aspects of rural economies, on the other hand
analysis of distribution issues requires an interdisciplinary approach, during which the socio-political
factors interacting with economic processes are also taken into consideration. The term "rural
development" can also be used to describe the processes of changes in rural societies. At the same time
it should be noted that not all the processes are related to government action (intervention). In this
case, the activity of "rural development" which is a form of state intervention, should be considered as
one of the stakeholders, although it is becoming more and more important [1].
Harriss finds that rural development can be viewed in the context of one of the following

options

> activities carried out by the state, where the emphasis is on development policy

> abroader process of change in rural societies that may or may not involve state intervention

It is noteworthy to study the European experience related to the development of rural areas and
the implementation of rural development policy. Here are the main models of rural development that
show the changes and developments in terms of the accepted approaches towards rural policy. F.
Mantino [2] gives the description of the three models to be as follows.

Table 1
The comparative description of the models of rural development of the European Union countries

Policy settings Type of policy
Industrial Redistributive Territorial
1 2 3 4

Aligning income with Use of internal resources of

other industries

Compensation for the
effects of adverse natural

The goals of policy
the territory
and socio-economic

Diversification of income of
factors

agricultural enterprises

Production growth
(enterprise level)
Bridging the gap
between backward rural
and urban areas

Intensification of New forms of cost reduction
production (capital per

unit area / Tabor) Distribution of forms of

. . . diversified activities
Diversification of

agricultural enterprise
income

The formation of non-
agricultural activities
(industrial and craft
production, services, etc.)

Privileged policy
type

Support for investment
in enterprise
development

Direct support to
producers' income

Compensation to
mountainous and
depressed areas

Support for investment in
the development of an
agricultural enterprise

Diversification of
agricultural enterprise
income sources

Supporting income
diversification

Local Economic
Development Policies

Supporting the development
of infrastructure and services
for local people

Support for investment in an
agricultural enterprise
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1 2 3 4
The role of “Container” resources / | The central role of weak | Attentive to everything rural
territories investments in rural areas (hilly,

Rural heterogeneity in a

agriculture mountainous areas, )
regional and European

depressed rural areas,

disadvantaged areas, etc.) | COMEXt

Rural = agricultural

Space .. . ..
Multidimensional definition

of the term “rural”, borders
with variable geometry

Attention to the criteria

Dualism rural / urban for the definition of

Insignificant local “weak rural areas”
context Bridging the gap between
weak rural and urban areas
The role of The central place of The central place of The central place of
industries agriculture and agriculture agriculture, the engine of
professional rural development processes

Other industries as an (the first version of the

opportunity for model)
Integrating Agriculture | diversified development

and Agribusiness into a | of agricultural enterprises | The central place of other
Global Context industries for the
diversification of the local
economy (second version of

agricultural enterprise

the model)
The role of social The central place of The dominance of Rural development as a
structures professional producing organizations | process with multiple actors
(operators) organizations, o
N Great attention in The need for forms and
organizations of , ) )
relation to operators of mechanisms for conflict
manufacturers )
non-agricultural sectors management
Central place to the concept
of partnership
Central place to distribution
networks
The role of Concentration of The dominant role of Creating forms of local and
institutional policy management in | industry administration in | decentralized government
structures the hands of the managing policy

industry administration | directions Multilevel management of

(regional and national) policies and areas of

Dissemination of forms development
of cooperation and / or
integration with the
administration of other
industries

Mantino F 2010 Rural development in Europe: politics, institutions and actors since the 1970-s up to now

The industrial model is based on the ideology that links the development of rural areas to the
modernization of the agricultural and agro-industrial complex, in which the agricultural sector is of
primary importance. At the same time, the table shows that policy is directed towards achieving
income equality with other industries which is unattainable. Therefore, the EU's Common Agricultural
Policy (CAP) Strategy for the Modernization of the Agricultural Sector leads to conflicting and
unacceptable results. European scientists admit that the identification of rural development with

agricultural development becomes unsatisfactory and unstable over the years.
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The redistribution model is used in cases where the goal of state policy is to mitigate the
existing disproportion between the most backward rural areas and other sectors of the economy. This
model focuses on the development of targeted programs aimed at focusing financial resources on the
development of backward areas (equalization policy). In Europe, the rural policy redistribution model
was used in the 1970s and 1980s, mainly in unfavorable mountainous areas, as well as in poor,
backward, marginalized areas.

Territorial model: In case of territorial model, the development policy is not based on the
industrial interest and is not directed to the certain group of people, rather, it is focused on the
development of geographical areas (rural areas). Rural areas are seen to be favorable for the
implementation of new economic activities that are often associated with more advanced fields of the
modern economy, such as information technology, and many areas have gained employment from the
establishment of new firms and types of employment [3].

However, there is no single sector that can be seen as a source of employment in rural areas,
thus a lot of things depend on specific features of local characteristics. This means that due to the
diverse nature, rural areas most benefit from local solutions which reflect conditions, capacity and
capabilities within and around them. At the same time action at this micro-level is most effective when
it follows a networked model, bringing together the local and the external, the bottom-up and the
topdown, but with local actors enabled to steer larger development processes to their community’s
benefit [4]. LEADER initiative (French name for "Liaisons Entre Action de Developmentpement de
I'Economie Rurale" - Links between actions for rural development) which is a “tool for developing a
territorial approach at microregional level concerning the diversity of rural areas” [5] is based on the
above mentioned features. However, this initiative is considered important due to the ability to
embrace the complexity of the territorial system, meaning the rural infrastructure, common goods,
local and cultural heritage, organizational capacity, knowledge transfer and suggests [6] seven guiding
principles, which are as follows.

Table 2

The seven guiding principles that make up the LEADER approach

The Leader approach shall comprise at least the following elements:

(a) area-based local development strategies intended for well-identified subregional rural
territories;

(b)  local public-private partnerships (hereinafter local action groups);

(c)  bottom-up approach with a decision-making power for local action groups concerning the
elaboration and implementation of local development strategies;

(d)  multi-sectoral design and implementation of the strategy based on the interaction between
actors and projects of different sectors of the local economy;

(e) implementation of innovative approaches;

® implementation of cooperation projects;

(g)  networking of local partnerships.

Source: (COM 2005 p. 25)

As we clearly see, over the years, there has been a sharp decline in the relative economic
viability of agriculture. Subsidies are no longer considered the main tools for development, other tools
and measures are being elaborated and implemented. These circumstances create a need for new
solutions. OECD’s New Rural Paradigm report in 2006 [7] reflects the new approach by shifting the
attention on competitiveness of rural areas, where different sectors of rural economies come to play,
investments replace subsidies and the range of actors is extending. There has been a shift towards a
new approach as shown in Table 3.
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Table 3
Old approach New approach
Obicctives Equalisation, farm income, Competitiveness of rural areas, valorisation of local
Vi . L
) farm competitiveness assets, exploitation of unused resources
. Various sectors of rural economies (rural tourism,
Key target sector Agriculture . .
manufacturing, ICT industry etc.)
Main tools Subsidies Investments
. All levels of government (supranational, national,
National governments, . . .
Key actors regional and local), various local stakeholders (public,
farmers .
private, NGOs)

Source: OECD, The New Rural Paradigm: Governance and Policy, Paris: OECD 2006
http://'www.oecd.org/gov/regionaldevelopment/thenewruralparadigmpoliciesandgovernance.htm

As we see, the policy has shifted towards territorial development (rural areas). However, the
territorial model presumes multidimensional nature of rural areas due to their multifunctionality and
the necessity to reduce the diversification gap [8]. At the same time, F. Mantino [2] proposes to divide
the model of territorial development into two different options. The first option offers to focus on the
development of agricultural and agri-food sectors as the engine of rural development. The second one
focuses on the economic diversification of the local economy. With the second option, rural
development will not be based on a mono-functional industry mostly related to agriculture. This is
important because on the one hand, it cannot be considered a major source of employment and income
for the rural population, on the other hand it will fail to create resources and guarantees for the state.

Thus, the analysis of foreign models and related policy shows that transition to a new model is
required that can promote the increase of production capacity and living standard in rural areas, as well
as the stability of the rural population and labor force. Based on the analysis of aforementioned models
we suggest a model of diversified economic development.

In their work of “Diversification of rural economy in the function of sustainability of rural
areas” [9] the authors represent research conducted by Spi¢ka and Pickova (2007) which showed that
the greatest changes within the EU 27 rural policies were made in the period from 2003-2005. In order
to improve rural areas and increase the agricultural households’ income, there arose a need to adopt
the new concept of the Rural Non-Farm Economy.

The Leader axis (axis 4) also contributes to the diversification of rural economy. Leader projects
support bottom-up rural development priorities, such as business competitiveness, environmental
sustainability, economic diversification and quality of life. Local development strategies (part of the
Leader approach) often aim at creating new jobs in non-agricultural activities [10]. One of the external
advantages brought by diversification at local and regional level refers to innovation, favoured by the
knowledge spillover effects, more likely to arise between rather than within industries [11].

Economic diversification as a model for rural development

As the conducted research shows, the new paradigm is connected with increasing
competitiveness of rural areas and developing various sectors of rural economies. Economic
diversification, in fact, implies diversification of people working, so it is a key factor for territorial
attractiveness. People, in particular talented, creative people, are especially attracted by places that
concentrate highly differentiated people and jobs, in terms of knowledge, skill, culture and ethnicity
[11]. Thus, diversification of the rural economy can serve as a foundation to make life in rural areas to
be sustainable, as well as to improve the living standards and strengthen the link between agriculture
and other sectors of the rural economy. Therefore, we think that development should be based on
economic diversification with territorial dimension, which means taking into account all the
possibilities that every single rural area offers due to its unique resources and specific conditions.
Rural economy diversification requires holistic approach. The authors of “Diversification of rural
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economy in the function of sustainability of rural areas” article present direct and indirect measures for
rural economy diversification suggested by Lugvig [9] as represented in Figure 1.

Fig. 1 Direct and indirect measures in rural economy diversification by Ludwig et al. (2010)

The diversification of economic activities and the multiplication of forms of external integration
have become a singular characteristic of the development of rural localities and regions. The strength
of rural development is based not so much on the scale economies of farms as on the economies of
diversity especially when the diversification of agricultural activities is combined with the
development of industrial and service activities [12].

Therefore, the model of diversification should consider the structure of the rural economy with
their multifunctionality. At the same time, the level of diversification should be taken into
consideration, which will make clear the real state of development potential and the possibility of
investment and new businesses in rural areas.

Besides that, the social sphere influences the reproduction of labor and has a significant
diversification potential to develop new types of economic activities encompassed in the social
services system, which are aimed at meeting the needs of the rural population. Diversification not only
promotes economic development, but also ensures the social development of rural areas in accordance
with the criterias such as the level of employment of the rural population, the average monthly salary
and living standards.

80



ECONOMICS

Experience from foreign countries shows that not only investments, development of necessary
infrastructure, but also support to the rural community, indigenous people, and especially to the
traditional cultures, are essential for the socio-economic development of rural areas.

The discussions have led to the conclusion that economic diversification is a justified model for
development. However the success is conditioned by the features of rural areas. Every rural area has
its own characteristics that determine the possible directions of development. The potential for
economic diversification is based on multifunctionality of rural areas. This creates a lot of
opportunities especially for micro and small enterprises which are the backbone of the economy.
Disclosure of these opportunities requires clear measures. For this reason, we propose to carry out
mapping:

» by geographical area
» by climatic conditions
» Dby the typology of the rural areas

Such mapping will work as a tool for identifying opportunities for diversification and clarifying
means of cooperation promoting innovation and enhancing competitiveness of rural areas and the
contribution to socio-economic development.

Conclusion

The article discussed rural development as a policy and process. International practices of rural
development models have been studied in line with the objectives that define the current policy and
territorial peculiarities.

In the article territorial development was discussed at different levels disclosing tools and
mechanisms for targeted development. The revealed weaknesses in each model served as the basis for
the elaboration of the new diversified rural economy model which in our opinion will help to
contribute to the socio-economic development of rural territories promoting future sustainable growth
of those areas.
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wnwnbughwin:
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OCOBEHHOCTH PA3BUTHSA CEJIbCKHUX TEPPUTOPUM.
NNOJIUTUKA U MOJIEJIN

A.C. ApakejsiH

Axaodemus eocydapcmeennoeo ynpasnenus Pecnyonuxku Apmenus

B cratbe KpaTko TMPEACTaBICH TEOPETUYCCKUN 0030p KOHIEMIIUN pPAa3BUTHUS CEIBCKHUX
TEPPUTOPUM KaK MONUTUKYU U IIpoLecca. 3aTeM, B CTaThe aHATU3UPYIOTCSI OCHOBHBIE MOJIETHN Pa3BUTHUS
CeJBbCKUX TEPPUTOPUIN M OCHOBONoJIararonias noautuka. MceciaenoBanue Moaenel OCyIIECTBISETCS C
WCIIOJIb30BaHUEM CPABHUTEIBHOIO METO/IA aHAIN3a, OCHOBAHHOTO HA U3yYEHUH €BPOIEHCKOTO OIbITA,
LEJIbI0 KOTOPOTO SIBISIETCS BBISIBICHUE OCHOBHBIX HEJOCTAaTKOB U YIIYIIEHUH, KOTOPbIE MPEHSTCTBYIOT
YCTOHYMBOMY COI[MAJIbHO-IKOHOMUYECKOMY Pa3BUTHUIO CEJIBCKUX TeppuTopuil. M3ydeHue HaydHOU
JUTEPATyphl M MEKIYHAPOAHBIX pPabOT OOOCHOBBIBACT MPUMEHEHHUE MOJICIM DKOHOMUYECKOH
IuBepcu(UKANN IS COIUATbHO-9KOHOMUYECKOTO Pa3BUTHS CENbCKUX Tepputopuid. [IpencraBieHsl
MEpbI, KOTOpPhIE HEOOXOMUMO TMPEANPHHITH JUIsi JuBepcHuUKaimu. B  1ensx BbIIBICHHS
BO3MOKHOCTEH M MacmTaboB AMBEPCUPHUKAINH CEITHCKOW TEPPUTOPHIA OBLIO MPEII0OKEHO MPOBECTH
KapTorpaupoBaHHe, UYTO JAacT BO3MOXKHOCTb pa3paboTaTh M pealn30BaTh MOJUTHKY IIEJIEBOTO
Pa3BHUTHS C YUETOM CIICIU(DUKU KaXI0H OTACTHLHONU TEPPUTOPHUH.

KawueBble ci10Ba: MOJIENH, CEIILCKOE PA3BUTHUE, CEIbCKAs TIOJNUTHKA, TUBEPCH(UKAIIS, MEPHL,
KapTorpagus.
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Gpwatuwynpyb £ tnwwgpnieyw' 22.07.2020p.
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Ywnnygubph npwnpniejwu  YGunpnund: Ujn  hhduwfuunhputipp puuwpyynd Gu  pwqdwphy
hwppwlutpnd: Uwutwynpwwbu, 2020p.-h dwpwh 6-8-ht  Yuqdwybpwyywsd pwqdwlynnd
putwpyiwu pbdw Gu nwpéb| htnlyw| hwpgbpp'
» dbunwnulwu hwupwpryniwpbpnigjwu  ninpnp - hpduwlwu  hwplwwnbuwyubpp L
Yybwnubipp, $htwtuwlwu hnuptiph dLwynpdwt defuwuhgiubpn,
» hwupwprnyniuwpbpniygjwt  nnpuinp - puybpnenuutph whnipwpbpnipjwu Yypw  wgnnn
gnpdnuubipp,
» hwupwpryniwwhwunn puybipnienwuutipp Ynndphg yéwnpynn plwywhwwuwywu hwpyp
Ybwpdwu tywwnwubpp b hwoywpldwu nt yéwpdwu nkdhdp,
» hwupwpryniwwpbpnyejwu ninpunpg wGwnypjwu  Gwdnunubph wép, npw ypw wgnnn
gnpdénuubipp,
» wbnuywu pnwtubppht Jwuhwundubph  uwwwpdwu, wgqnuyhp  hwdwjupubph  no
ppwywuwgybipp pltwwwhwywiwywu nt wnnnowwwhwlwu Sdpwagpbiph  puwpniejwu
dbipnnwpwunte)niup,
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> onowlw  dhowywiph  wwhwwunigjwt  npwdwgifuh b Phuwtuwlwu  Gpwafuhputiph
dbfluwuhquubiph yEpwuwjdwu huwpwynpnieyniuutipp [5]:

£L-nud dGnwnwywu hwupwpwp wpryntbwhwunn puybpnieniiubpp wbnwlwu pngt Gu
Jéwpnud  wybjwgwd wpdtph, wyghquiht L puwwywhwywuwlwu hwplbp, nnweh,
dwpuwwnnippbin, puogunwgnpddwu Yéwpubp L Jdh swpp wy wnbuwyh hwplybp L Jéwpubn:
Mbwnwywu Ywdnunubph Yndhnbh wnpwdwnpwsd nbntynieginiuutipny, 2016p.-ht dbnwnwlwu
hwupwpryntuwhwunn puybpnienwuubph Ynndhg wbwnwlywu pnth tyuwndwdp  hwodwplyywsd
hwnpybpp W yéwpubipp Yuqgdb| Gu 51.1 djpn npwd Yuwd wbunwlwu pjnwbh punhwungp Glwdnunutph
4.4%-n: 2017p.-hu  dGwnwnwlwu hwupwpryntbwpbpnn  puybpngniuutiph Ynndhg  whunwlwu
pnbh uyundwdp hwodupyqwsd hwplybpp b Jéwpubpp wéb) Bu' hwuubing dhugle 87.1 dipn npwd
Ywud 7.1% [4, ko 35]:

Mbunwywu pngt Yuwuwwpwsd hwodwpyws Jéwpnuiubpn wnwowwmwp puybpnyeniuu k
«Quugbigniph ynudwdnjhpnbuwiht  Yndphtuwwn» PRPL-u, nphu pwdhu Lt puyb] dEwnmwnuywu
hwupwpwn wpryniuwhwunn puybpnyeniuubphg 2016-2017epE. pninp hwodwpywsd Yéwpnudubph
37.7%p: «Rwugbgniph  wynudwdnjhpnbuwht  Yndphtww»  PPL  hwoywpyywsd Jbwnpnuubiph
pwdhup wbwnwywu pngbih GYwdnunubpnd Yuqdnd £ punwdbup 1.7% Jwd 19.4 dipn npwd
2016p.-hu L 2.7% Jwd 32.6 djpn npwd’ 2017p.-hu:

Mbunwywu pjnwbh ujwwdwdp hwodwpyws Jéwpnwdubph hwupwgnuwpnyd Gpypnpnu k
«Ftinwypndwjupug Gnin» UMEC, nphu pwdht b puyund hwupwprynitbwpbpwywu puybpnieniuutinp
hwdwwwuwwufuwuwpwp' 2016p. U 2017p. pninp hwoqupyyws Jéwpndubph 22.9% U 16.4%:
«Fnwpndwjupug S UMC hwoupywsd Jéwpnwdubpp Yugdnud Gu 9.4 djpn npwd* 2016p., L
13.5 djpn npwd' 2017p.:

2017p.-hu wEwnmwlwu pnwbh tyuwwdwdp hwoywpyjwd Ybwpnwdubph  hwupwgndwpny
Gppnpnu £ «ftinnun» PPL, nphu pwdhu £ pulyund hwupwpryniuwpbpwlwu puybpnieniuutipp
hwiwwwuwwufuwuwpwp' 2016p. L 2017p. pninp Yéwpnudubph 18.5% L 16.4%, huy npwdwjhu
wnuwhwjnnigjudp' 0.9 dipn npwd’ 2016p. U 14.3 djpn npwd’ 2017p. [4, Lo 33-36]:

2018@.-hu hwupwpryntuwhwunn fungnp puybpnieniuutiphg 9-p qunuyb) Gu <L 1000 fungnp
hwplywuwnwbph gwuynud, wwwhnybiny 1000 funonp hwplwwnniubph Ynndhg yéwpyws punhwunip
hwpytiph 9%-p: Cun npnuwd, Rwugbiqniph  wynudwdnihpnbuwht  Yndphtwwnp, [hubind  funznp
hwpywwnwbph gwuynd  wnwehup, wwwhndt] £t hwiupwprynituwhwunn puybpnieniuutiph
pnbinwihtu dnunpbiph  gbpwlygnnn dwup' 60.3%-p: 2019p.-hu unyuwbu 1000 fungnp hwpy
Jéwpnnubph gwuynud ubpluwjwgwsd tu 9 hwupwprynibwhwunn puybpnyeniuutip, W huswbu
wpunpn  $htwlvwywu  wwpw  pupwgpnd,  wjuwbu b 2019p.-hu Rwugbgniph
wnudwdnjhpntuwihu  Yndphuwwnp wnwowwwpu § hwplwwniubph gwppnd, nppu pwdhtu £
pulund hwupwpryniuwhwunn pninp  puybpnieniuutph Ynndhg wbwnwywu pngt Jeéwpdwd
hwnytiph 70.1%-p (wrynwwy 1):

Mbwp £ uywwb, np <&-nd fungnp hwpluwnubph dGpwpbpuw; <€ wyhnwlwu
GUwdnunubph  Yndhwnbh  Ynndhg  wwppbpwpwp  hpwwwpwyynn  nbnGYnyeniuutpnud
hwupwpryntuwhwunn puytipnieyniuubph hwdwp hwadwpywsé b yéwnpdwsd nnjwiehubiph gndwpp
sh wnwuduwgynd wnwudhu wnnnny, wjn yéwpubpp ubpwnwd Gu «wj hwpytp b Jéwpubip»
pwdunwi: Lwoytnnt  Yuqdwybpwnyeniuubph  Ynndhg  ybwpywd nnjuypehutiph  Ybpwpbipjug
nbnGynipyntuutipp hwywpwgnynuw G <wjwunwuh <wupwwbinniejwt wpryntuwhwunn Gjnintiph
pwhwughynipjwt twfuwdbnunijwu qbynygh ywwnpwundwu 2powtwynd b hpwwwpwyynd Gu
wyn  gbynygnud:  Uju  hwugqwdwupp npnp  swihny ndwpwgund £ hwdbdwwnniyeniuubph
Ywwwpnudp, pbtlL quuwhwwnwlwuubp wwnt wnbuwuyniuhg Ywpbih £ nnjwehubph gndwpp
unyuwgub «wj hwpybp b ydwpubp» pwdund wpunwgnwsd pywihu dednieniutbph htiwn:
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Cwjwunwuh  Lwupwwbnnyeniund,  huswbu  wofuwphp  swuin  Gpypubpnud,  hwpYuwihu
opbuunpnipjwdp wnwudhu Ywpgwynpnw b wbwnygjwt ptwlwt wwowpubiph oguwagnpdnidp:
Ldwu hwpybpp punhwuny wujwunwdp puogunwagnpddwt yéwp k£, npp whwnwlwu pjnigb yéwpynn
hwpy £ U ugdnud £ pinigbunwghtu GBwdnunubph gquih dwup: << hwpluwjhu opbuugppny (<nnywd
197) uwhdwudwsd L puoginwgnpddwt ybwph hwulwgnieniup, npp whwnwywu ubithwlwuntegyntu
hwdwpynn puwlwt wwowpubph wpryntuwytin b hwdwihp ogunwagnpddw, huswbiu bwl puwlwu
wwowpubph ogwwagnpdndp  thnfuhwwnigbine bwywwnwyny  wyn  wwowpubph  ogunwagnpddwu
hwldwp <wjwunmwuph <wupwwbnnyeui wbwnwywu pnet yéwpynn Jéwp E: Puogunwagnpddwu
Yébwph wbuwly Lt nnupht, npp  dGnwnwlwu  ogwwlwp hwuwénubph oguwgnnpdnwip
thnfuhwwnnigbnt twywwnwyny, huswbu twl dGnmwnulywu ogunwlwp hwuwdnubiph U npwug Ywd
punbppogunwgnpédwt  pwihnuutph bpwdowydwu  wpryniupnud unwgywd  wpunwnpwuph
oinwpnuihg unwgynn 2whniypwpbpnipjwt hwdwp <wjwunwup <wiupwwbnnyEwiu wbunwlwu
pinob yéwnynn Ybwnp t [6, hnny. 197]:

(3" uwfuypund, pE' ubpywynwu gnpdnn Ywpgwynpndubipny' << hwplwjhu opbuugppndy,
nnjwiphh hw2dwpydwu pwqwtu hpwgnwihg hwunypeu £ (Ywd hpwgdwu powlwnnyeniup), npp
hwoqwpyynid £ hwpYwihtu optuugppny uwhdwuywsd Ywpgny [6, hnny. 202]:

Unjniuwly 1
Ubwnwnwlywu hwupwpwp wpyniuwhwunn puytpnipyniuutph Ynndhg 2019p.-hu <<
wEwnmwlywu pyngt Jéwpywé hwplybph dEdnipyniup b Jwutwpwdhup hwupwpynitwhwunn
puyGpnipyniututpph yéwpws hwpybph dbg

2019pe. hniujwp-nbtiywnbtidptip wdhuubipht hwpy yéwpnnubph Ynndhg <<
whnwywu pnel Jéwpywsd hwpybph punhwunip gnidwpp (hwg. npwd)
nnhg wyn pynud
w0 w0
hpwjwpwuwywu wush 3 3
wuwunwip 5 T | =F =
N ol 2 3 S 3 c =
g S =) =) 3 <
2 = 53| 5% = = 2 =
< > 53| 5= £y = - g
o cl S 3 S 3 < - = 5
o = < < c < 3 3 = = o
s} = T o T o 2 g 3 c 5
— < < = g 3 2
cl 3 = 5 = c > < 2 =
5 S | ST 8% 5 3 e 2 |22
o & 5| S5 2 B 3 3 35
1 2 3 4 5 6 7 8 9 10
Cunwdkup 1000 funynp 1,061,188,702 826,433,714 234,754,988 169,566,101 208,158,186| 455,535,036| 114,748,956(139,789,237
hwply Jéwpnnubpp
Cunwibup hwupwpmyni- 73,300,019 67,313,431 5,986,588 27,061,666 18,722,895 7,315,951 260,659 37,729,703
twhwtnn
puybpnipyniuubpp
%-ny| purudtp 1000 6.9 8.1 2.6 16.0 9.0 1.6 02 27.0
funanp hwpy Jéwpnnutiph
]s])
2 | Qwugbqniph wnuawdnhp- | 51,360,13549,136,275 2,223,860(16,960,209 9,867,355] 2,072,152  85,145(24,642.88
nbuwjhu Yndphtwen 3
%-ny punwdbup 70.1 73.0 37.1 627 527 283 327 65.3
hwupwpryntuwhwunnubp
h dtg
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2 3 4 5 6 7 8 9 10

Sbtnwpndwjupug Snin 13,665,34411,970,013] 1,695,331 7,138,331f 3,511,710| 2,258,954| 118,379|8,120,

409

hwupwpryntuwhwunnutip
h dtig

%-ny punwdbup 18.6 17.8 283 264 188 309 454 215

66

UUNUS Ywwwu 2,857,332 2,322,905 534,427 1,212,110 1,538,333| 1,088,996 35,258(1,867,

087

%-n punwubup 3.9 35 8.9 45 8.2 14.9 13.5
hwupwpryntuwhwunnubip

h dbig

49

100

(Fnnin 2,000,355 1,368,405 631,950 1,178,668 1,357,546| 533,098 95| 322,

886

%-n punwdbup 2.7 2.0 10.4 4.4 73 73 0.0
hwupwprynituwhwunnutip

h dbig

0.9

109

dn(hpnbUwihtu Yndphtuwwn

Ugupwlh wnbéw- 1,798,276 1,343,603 454,673 74441 1,310,731 753,828]  21,706[1917,

025

%-ny punwubup 2.5 2. 7.6 0.3 7.0 10.3 8.3
hwupwpryniuwhwunnutip
h dtg

5.1

393 | Upupwwih 460,351 418,684 41,667 16,688 405,859 44,559 0f 531,

(Gnuwhwpuwnwg-dwu
YndphUwn

120

%-ny punwubup 0.6 0.6 0.7 0.1 22 0.6 -
hwupwpryntuwhwunnutip

h dbig

1.4

408 | Updbuhw dnihpnbu 443,084 443,084

160,792 528| 259,874 0

thpnnwpou

563

%-ny punwdbup 0.6 0.7 - 0.6 0.0 3.6 -
hwupwpryntuwhwunnutip
h dtg

0.0

444

Lhnhwu UpdGuhw 407,362 12,8420  394,5200 320,427  533,707| 299,308 76 119,

455

%-ny punwublp 0.6 0.0 6.6 1.2] 2.9 4.1 0.0
hwupwpryntuwhwunnutip

h ubig

0.3

561

Utnpwanp Snn 307,781 297,621 10,16 197,127 5,182 0] 208,

273

%-ny punwdbiup 0.4 0.4 0.2 - 1.1 0.1 -
hwupwpryntuwhwunnubip

h dbig

0.6

Unynwwyp Yuquyby b henhuwyh Ynndhg << whnwlwu Gywdnunubpph Yndhnbh hpuwwwpwyws' 1000 fungnp
hwpy Jéwpnnubiph L tpwug Ynndhg wwpjw pupwgpnd Yyéwpywsd hwpybph dbdnigyniuubph hhdwu Ypw:
Swuyp Ywpbiph £ ubppbinub] << wbnwlwu Glwdnunubph Yndhnbh ywounnuwlwu Jwphg, EGYunpnuwhu
nbuntpup hnnudp' https://www.petekamutner.am/Content.aspx?itn=tsTILists

huswbiu «Puwwwhwwuwlwu U puogunwagnpddwu Jéwpubiph dwuhu» <L opbiupny, wjuwbu
bl hGwwquind® 2016 p.-h  hnjunbdptph 4-hu punniudws  <wjwunwuh  <wupwwbnnigjut
hwpywihu  opbuugppny uvwhdwuytg  hwupwpnniuwpbpnigywt  nnpuind nnjwRhubph
hwoqwpydwu dhuunytu  pwuwélp: Suwnbunigjwtu  wu  nippund hwodwpyynn  nnjwiehubpp
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hpduynid  Gu  wénnulwu uwunnuyh Jpw, npp vjwqwuagnyu dwlwpnwyp hwjwuwp §
owhnipwpbpnypjwu snpu nnynuht, huy wnwybjwgnyt dwlwpnwy vwhdwudwsd sk Mnjwehp
hwdwp vwhdwuynd £ nnjuphh pwqwih fwundwdp wpdbpwihu (lmnynuwjht) npnypwswi, nph
dtdnieiniup npnaynud £ hbunlyw) pwuwaéuny.

R=4+[C/(<x8)]x100
npunbin’
R - U' nnjwiehh npnypwswithu £ tinynuny.
G - U' pwhnypp wlupwu hwpynwp' npwdny, npp hwodwpyynd £ npwbu nnjwiehh pwquih b <&
hwpywjhu opGuugpph 6-pn pwduny vwhdwujwd ujwqgbtignudubiph (pwgwnnipjwdp $huwtuwlwu
gnpéniubnypjwu gény Sdwfuubph, ybpp Upwd pwuwduny uvwhdwudwd nnjwpehh W uwlunpn
wmwphubiph hwpYwihtu Juwuubph) npwlywu tnwppbpnieiniu.
< - U’ nnjuehh pwqwu £ npwdny [6, hnny. 209]:

ULotup Uwl, np twfupwu hwpyndp owhnyph hwodwpydwu dwdwuwly hpwgdwu
opswuwnnieiniuhg  huwtuwlywu gnpdniubinejwu gény Swfiuubph, uwhdwudwd nnuehh L
uwfunpn  wwphubph  hwplwhu  Juwuubph  tjwgbgnup  sh Yuwwwpdnd' wulwifu o wiu
hwuqwdwuphg, Rt wjn dwfuubpu nt hwplwjhtu Juwuubpp hwupwywiptiph 2whwagnpddwu b (Ywd)
dbwmwnp funwunieh wpnwnpniejwu hbin Yuwws Gu, eb ny:

Cwibdwwnwd pwqiwphy wy hwupwpryyniuwpbpnn  Gpypubph htn' <&-nud nnjwiehp
hwoqwpydwu hwdwlwpgp thnpp-hus  pwpn £, pwuph np Ubpwnnd £ whnipwpbpnigjwu
pwnwnphsp: Oppuwy' hwuwpwly nnuwehu, npp Yppwndnd £ dhwju npwbu  GYwdnunubph
uwundwdp nnynu, wytbih hton £ Yunwywnb), dhusntin swhnipwpbpnigjwu thnihnfuwlwuh dpw
hhdujwd pwnwnphs niubignn nnjwehutpp wwhwugnud Gu wybih dwupwdwut ybpwhuynnnipniu
L Ywpnn bu Jwwugl] hwpluwiht GYwdnunubpp gwhnyeh pphwjwnwpwpdwyu  ywwnbwnny
(ogunwgnpstiiny wnpwuudbpwihu qubp Ywd hwpybphg funwwihtine npuk wy dbenn): <wpy § ugk,
np bt nnjwehtu unyupuy dwuwdp hpdugnd | hpwgdwu opowtwnnipyut Ypw (ophtwy’ huswbu
Cwjwunwunwd), www nw tpwuwynd k, np nnjwiehutpp tupwyw Gu Jéwpdwu unyuhuy wju
nbwpnud, Gpp puybpnyejwu hwoybgpgwsd swhnypep gpnjuywu £ Ywd Geb puybpnyejniup Juwuny &
w2fuwwnned:

Uhswggqwiht  wpwywnhlwihg  Ywpnn  Gup  wbubb, np  hwupwpryniuwhwunn
puybpnienwuutph wpunwnpwupp gbipwqwugwwbu Jwéwnnd £ odonpwihu puybipnyeniuubphu,
npnup hptiug  hbGppht  ubhwlywu JGpwnhpnd wpwwnpwupp Jwbwnnd Gu  Ybpouwywu
uwwnnnubphtu: Uuwhuny, swhnyph d&& dwup duwdnpynd k, huly wybh éhown' gnyg £ nipdnud,
odonpwihu gnunud gpwugywsd puybipnieniuubiph Ynndhg, husp tpwuwynd £, np wpryniuwhwunn
puytipnggniuiipp wjwip Gphph pyngk Yéwpnud Gu- qquithnptit wydbith phs  hwplybp,  pwu
Uwluwwnbujwd E tipyph optitunpniejwdp:

Wunwwdbuwiupy, wnwhuh huwpwynpnigjwu n6d  wwpwpbint  hwdwp  opkupny
wjuwwnbujwsd £ npnye, npp Ybpwpbpnd £ dhowqquiht qubph ufwundwdp 80%-h swithny
uwhdwuwthwydwup: Wuwhuny, hwupwpryniuwhwunn puybpniugyniuubpp Yupnn Gu hwupwujnie
(hwupwpwn) Jwéwnb] nyjw| dwdwiwlywhwnywdnd dbwynpgwsd ontyuwjwlywu qubiphg ns wybih,
pwu 20%-wung qtinsny: Wnwhuh uwhdwuwihwynudubph ywpwgqwynud puybpnieyniuutpp Yupnn
tu Juwuny woluwwnbint qujpwynnieniu niubuwl’ hpbug wpnwnpuwpp Jwdwnbing onlyujwlwu
qubphg gwop qubipnd, npwuny huly wbwwywu pngt Jéwpbiny nnjuehutp ujwquagnyu 4%-h
swihny: <wjwunwup  wwpwgwinud  wuhpwdbon £ ufuwp  nbuw), np hwupwhndpwihu
wpwnwnpwupp Gpyph wprnwhwudwu punhwunp dwywnd vpwuwlwih dwu £ Jugdnd' 2014-
2019pp.-hu  dhoht wwpblwu hwoywpyny 28%, npp UUL-n sh hwpyynud: bul wnwudhu
nwphubph hwdwp wwnybpp hbunlywiu £ 2014p.-hu 24.9%, 2015p.-hu’ 31.1% 2016p.-hu' 26.3%,
2017p.-hu’ 30.9%-p, 2018p.-hu' 26.7%-n, huy 2019p.-hu’ 28.1%-n [7]:
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Uuwbu, 2019p.-ht ptwwwhwwuwlwu hwpyph b puoguwgnpddwu Ybwph goén <&
whwnwlwu pjneb dnunpwgpdby £ onpe 63.7 dipn npwd (wnwug wugnwwihtu gbpwybwpp' 58.3
dipn npwd)' Ywqubind  punwdbup  hwpytph W wnippbph 4.3%-p,  wju nbwpnd  Gpp
hwupwpryntuwpbipnyejwu ninpunwd gnpdnn puybpneyniuutiph <LU-hu dwutwygnyeniup Yuqdb) £
wybh pwtu 190.6 djpn npwd Ywd <LU-h 2.9%-p', hugp bpwuwynd k, np Gpyhpp nnjwehutiph gdny
wybifh pwwn Glwdnunubip £ unwgb), pwu puybpnieniuubph GBlwdnunubpu Gu:

Yhuwwnpybind puwywu nbunipubph oqunwagnpddwu wpryniupnud unwgywd << whnwlwu
pnobih  Glwdnunubipp Jbpohu wwpdw pupwgpnd, wpdwuwgpbup, np 2019 pwlwupu <L
wbwnwlwu pnk Bu dnunpwgpdby onipg 63.7 djpn npwd (wnwug wugnwwihtu gbpwytwpp' 58.3
dipn npwd) puwwywhwwuwywu hwply b puogunwgnpddwu Jéwp' Ywqdbing hwpybph W winippbph
4.3%-p: Wu nbiwpnd bwfunpn tnwpjw hwdbdwn ptwwywhwwuwlywu hwpyh b ptogunwgnpddwu
yéwph qoény dnunptiph wép hphduwywund  wwjpdwuwynpyws £ << ubpdndynn  2powlyw
dhowdwjpht  Juwu wwwbwnnn wwpwuptubph hwdwp dnwnptph wénd, npnup Ywqdb) Gu
19.8 djpn npwd: Lwfunpn wwpjw hwdbdwwn upqwd dnunpbipu wéb] Gu 109%-ny Ywd 10.3 djpn
npwdny, husp hhduwywunwd ywjdwuwynpywd £ ng GSU wunwd whiwnieiniuutiphg << ubipdnwdynn
opswyw dhowydwipht Juwu wwwbwnnn wwpwupubph dwywiubph YpYuwyh wény, husybiu vwl
ESU wunwd wtwniejniuutphg ubpdnidynn wwpwupubph onipg 13% wény:

2019 p.-pu wpyniuwhwiudwsd denwnulwtu  oguwlwp  hwuwdnubph L npwug
Jpwdowydwu wpryntupnud unwgywd  wpnwnpwuph phpwgdwt  hwdwp yéwpynn nnjwyehu
Ywqut £ 37.2 djpn npwd E: Unwug wugnudwihu gbpwybwpph tpqwé dnunpp Ywaqdb) £ 32.5 dipn
npwd, npp 17.4%-nd Ywd 6.8 djpn npwdny ghobi £ twfunpn wmwpdw gnigwuhgp: Ununptiph
ujugnuip  wwpdwuwynpwsd £ wpryniwwhwiudwu  Swdwiutph  Yupnly  ujwqdwdp:
Uwutwynpwwbu, bt punhwunip hwupwprynituwpbpniejw §jninp wybjwgywsé wndtipp ujwqb) £
14.2%-ny, www nnjwiehh gény Ununpbtiph hwdwp wnwugpwiht Lpwuwyniyeiniu niubignn wnudh
funwujniebiph $hahywlwu dwywjutiph wuyndp Ywadb) £ 25.9%: Quwjwd hpwlwu dwywiubiph
ujwqdwup, wynudh fuwmwuneh qubph 5.9%-h swihny quwédp (Lnunnup dGwnwnwlwu pnpuwih
nyjwjubph hwdwdwju' ynuéh 2018 pYwlwuh Jhohu ghup 2018 pwywuhu Ywqdb; £ 6,525 UUL
nnwn' 2017 pwywup 6,163 UUL nnwph hwdbdww), npnpwyhnpbu dbndbp b pwguuwlwu
wqnbignie)niup, uwlwu, wjuniwdbuwjuhy, punhwunp wgnbgnieiniup bnty £ pwgwuwywu [8, Lo
163, 164]:

Mbuwp L ol uwl hwppwpryntuwpbpniygjwu ninpunp puybpnieniuutph hwdwp hwplwhu
wpwnunieniutbph wpwdwnpdwu dwupt (husp uwhdwudws £ << hwpywihtu optiuugpph <nnqwd
19-ny), bpp «Puwwwhwwuwywu b puogunwgnpddw Ydwpubph dwuphu» <wjwunwuh <wupwwb-
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CURRENT PROBLEMS OF TAXATION IN THE MINING INDUSTRY

Z.Sh. MKkrtchyan

National Polytechnic University of Armenia

For the socio-economic development of the Republic of Armenia, both at this stage and in the
future, the natural resources of the republic and those minerals that are exported to the world market at
international prices and have a high price are of particular importance. As the study of the economic
indicators of the activities of many subsoil users in developing countries, as well as the Republic of
Armenia, shows, there are a number of problems that one way or another prevents the fair distribution
of added value in this area. These problems related to the distribution of mining revenues between the
owner of the subsoil (the state), enterprises engaged in the extraction of minerals and companies that
sell mining products on the world market. It is noteworthy that the state, which is the owner of the
subsoil, receives only a small part of the added value in the form of taxes and fees, and a significant
part of the mineral rent is appropriated by companies selling mining products (generally abroad).

The author tried to develop proposals regarding the formation of the best balance between the
interests of the state and various economic entities engaged in the mining industry.

Key words: mining industry, minerals, raw materials, environmental tax, royalties, payment for
nature use, tax collection, state budget.
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AKTYAJIBHBIE ITPOBJIEMBI HAJIOI'OOBJIO’)KEHU S B
T'OPHO/JOBBIBAIONMIEN IMTPOMBIIIJIEHHOCTH

3.1. MkpTYsiH
Hayuonanvnoui nonumexnuyeckuii ynusepcumem Apmenuu

Jlnist conmManbHO-3KOHOMUYIECKOTO pa3BUTHs PecnyOimkun ApMeHUs], Kak Ha JaHHOM JTarle, TakK
u B OyaymeM ocob0 Ba)XHOE 3HAUCHHUE MMEIOT HeIpa PecnyOauKd M T€ TOJIC3HBIE HMCKOIaeMble,
KOTOPBIEC SKCITOPTUPYIOTCSI HA MUPOBOU PBHIHOK MO MEKAYHAPOIHBIM IIEHAM M UMEIOT BBICOKYIO IICHY.
Kak mokaspiBaeT  HWCCIEOBAaHWE  JKOHOMHYECKUX  [OKazaTelded  JESITeIbHOCTH  MHOTHX
HEJPOIONIb30BaTENCH PAa3BUBAIONIMXCS CTpPaH, a Takke PecrmyOnmukn ApMeHUs, CYIIECTBYET Psif
mpoOJaeM, TaKk WM WHAa4Ye MPEMATCTBYIOIIUX PACpEIe/ICHUI0 T00aBICHHOW CTOMMOCTH B JaHHON
cdepe. ITH MPOOIEMBI KacaroTcs pacrlpeieeHus] T0X0J0B OT TOPHOAOOBIYU MEXy COOCTBEHHHKOM
HeAp (TOCymapCTBOM), MPEANPUATAMHU 3aHUMAIOIIMMUCSA JOOBIYCH TONE3HBIX HCKOMAEMBIX U
KOMITAHUSIMH, PEATH3YIONIMMH TPOJAYKIUIO TOPHOJNOOBIBAIONICH MPOMBIIUIEHHOCTH HA MHUPOBOM
peiEKe. [IpuMedaTenbHO, YTO TOCYIApCTBO, SBIISIOIICECS COOCTBEHHHKOM HEJIp, IMOJyYacT JIHIIb
HEOOIBIYI0 YacTh JOOABICHHOW CTOMMOCTH B BHJE HAJOrOB W COOpPOB, a 3HAUUTEIbHAs YacTh
MHUHEPATHHOU PEHTHI MPUCBAUBACTCS KOMITAHUAMH, PEATU3YIOMIUMU TPOAYKITUIO TOPHOJ00RIBAIOIEH
MIPOMBINUICHHOCTH (KaK TPaBUJIO - 32 pyOeKom).

ABTOp TOMBITANCS pa3pabdoTaTh MPEIIOKEHUs, Kacarompecs (GOPMHUPOBAHUS HAWITYYIIETO
COOTHOIICHUA MCXKAY MHTEPECAMU IroCyaapCTBa U Pa3IMIHbIX XO3$II710TBYIOHII/IX CY6’I)6KTOB, 3aHATHIX B
TOPHOIOOBIBAIOIICH OTPACITH.

KuaroueBbie ca0Ba: ropHOJOOBIBAMOIIAS ITPOMBIILICHHOCTh, IMOJIC3HBIC UCKOMAEMBIC, ChIPhE,
9KOJIOTMYCCKUI HAJIOT, POSIITH, IIaTa 3a MPHPOIOINOJIb30BaHUE, COOP HAJOroB, rOCYIapCTBCHHBIN
OIOJIKET.

Lbpywjwgyby &' 04.12.2020p.
Spwlunudwu t niqupyyb;' 04.12.2020p.
Gpwotuwynpyby £ nwwgpnipju’ 25.12.2020p.
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STRARTUPS: CONTEMPORARY FORMS AND CHALLENGES

K.R. Arshakyan

Yerevan State University

Startups are new businesses based on an innovative idea with the goal to find markets for their innovative
products and hold their share of such markets, and capable of rapid growth and substantial revenue generation
in a short period of time which drives the success of the startups and their increasing role in the economic
growth. Obviously, there are also many startup failures, caused essentially by the risk of innovation and the
uncertainties surrounding the activities of the startup companies. In this sense, the aspect of exploring the
challenges obstructing the development of startups and their failures becomes particularly important. The article
attempts to analyze the international practice of the more common practical challenges the startups face and
assess the underlying causes, along with presenting the structured integrity of such causes based on their
substantive features — starting from the level of the life cycles of the startups up to the institutional level. This
review will help the Armenian startups to avoid, as much as possible, such problems and, thus, also failures,
which already have substantial share despite the solid cases of success the startups have had in Armenia.

Key words: startup projects, startup company/startup, startup ecosystem, boosting economic
growth, barriers to development, challenges startups face.

Introduction

Startup projects are capable of accelerated growth, job creation and outgrowing into large
companies with increasing profits in short period of time, thus turning into a key driver of the
economic development. This trend of fast-paced growth and development into large companies is
driven by the fact that the goods and services offered by the startups are based on innovation, which
enables market disruption and attraction of large clientele.

There are numerous startup projects globally which have largely succeeded, thus, changing the
world with their products and services and improving the human life. However, there is another
noteworthy specificity associated with the startup projects — they are rather risky, with great
probability of failure. As some studies suggest, almost 67% of the startups do fail [1]. Furthermore,
this figure may sometimes reach up to 90-95% [2]. Causes of such failures vary — from lack of
entrepreneurial skills and knowledge of the startup founders to the lack of qualified human resources,
lack of access to finance and inadequate level of institutionalization. Armenia is not an exception in
this sense.

The establishment and development of the startups in Armenia gained its momentum since the
last decade. Most of Armenian startups are creating goods or services for retail consumption and are
primarily operating in the sphere of e-commerce. While few in number, some startups have started
operations in finance, health care technologies, bio-technologies, as well as machine learning and
artificial intelligence. Early startups include the PicsArt (photo editor with millions of downloads
globally), Joomag (a leader in interactive digital publishing), GG (a mobile app for getting a ride with
thousands of orders daily), Menu Group (food delivery service, active in Armenia, as well as Belarus).
These startups were created and operated in a period when the startup ecosystem in Armenia was in its
onset and was not developed enough to extend adequate support to and assist the startups in their
development path. Meanwhile, there was no venture capital fund active in the Armenian startup
ecosystem, there was no network of business angels, and finance and investment could be attracted
only from relevant foreign funds, which was extremely difficult. The ecosystem infrastructure
(incubators, accelerators, co-working space, etc.) was not developed. However, some Armenian
startup projects did manage to succeed overcoming multiple obstacles. Meanwhile, quite a number of
startups failed and did not survive.
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Conflict setting

As we have already mentioned, the startups play an essential role in the economic development.
In the present context of the Armenian economy, sustainable development of the startups will also
boost the economic growth and development. In this regard, it is important to explore the challenges
that obstruct the development of the startups and study the problems that create unfavorable
environment for the development and success of the startups. The challenges associated with the
development of startups and the causes of their failures are diverse. To provide a thorough review of
these challenges, one should develop an understanding of the nature and profile of the startups, as well
as the development cycles of the startup project before it outgrows into a viable business.

The Nature and Profile of Startup Companies

The nature of startups has been discussed a lot in the publications of foreign and local authors.
Startups are viewed as a type of entrepreneurial venture, which, as a rule, is a newly founded, fast-
growing viable business that brings an innovative product or service to the market.[3] From the
professional perspective, “a startup is a newly established business, which aims to rapidly develop its
own business model.”[4] The business model is the general snapshot of the company which gives an
understanding of all the processes required to achieve the strategic objectives of the company and
create a value. Steve Blank, a renowned scientist in the field and entrepreneur, has given another
definition for startups from the business-model perspective: he sees the startup as “a company which is
created to find an evolving and repeatable business model.”’[5] According to Blank, startups should be
perceived as “scalable startups” that strive to seek and find their own business model, as well as do it
quickly to ensure that the value created by them have an impact on the existing market. This is the
core difference between the startups and small enterprises. Summing up these definitions, a brief
definition of the startup can be articulated: startups are newly created, innovation-based and fast-
growth implying business-initiatives with distinguished development phases, that act in the context of
risk with a view to continued improvement of their own business model, without any financial and/or
operational background, being largely dependent on the private capital.

Development phases of startups.

In general, the startups undergo three main development phases: Creation, Idea validation and
Business development.

- ldea generation

= Self-work

* Minimum investment
« Friends and family

Creation

/ ldea validatian

= Team work

- Prototype approval

- Medium-level of investment
- Incubators, Accelarators

= Business Angles

- Business organization
+ Revenue generation

= Large investments
*Venture funds

Business
development
L

Fig. 1 Startup development life cycles [6]

The first process of the Creation phase is the business idea generation. It should be a good or

service based on a “scalable” business model that matches all the specifics typical of its target market.
First of all, the value to be created by the business idea should be clarified. In this phase, it relates
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exceptionally to idea generation, and it does not yet relate to either to the establishment of team or the
inputs required and, in general, the potential rate of return of the project. The development of the
business idea is followed by the process of clarifying the conceptual foundations of the business idea.
In this case it is about designing the mission and vision of the business idea, thanks to which the goals
of the next several years should be designed and implemented, and the ways of achieving these goas
should be clarified.

In this phase, the team of co-founders shall be established. It is crucial that each of the co-
founders disposes of the inputs and skills required to complement each other.

In the Idea validation phase the implementation team shall get to work — each of them
contributing to the fulfillment of the goals specified. The prototype and the execution process of the
key product (service) shall be designed and prepared taking into consideration the limited resources
and time given. The following process of this phase includes the approval of the prototype. The
existing prototype shall be regularly tested and improved. The business model sets the key efficiency
and performance indicators. Then, attraction of funds and investment shall take place.

In the Business development phase, the business venture starts accelerated growth in the targeted
markets based on the key efficiency and performance indicators. The startups may and should grow
rapidly to fill the gap on the target market. It is the special aspect of the startups — by continued
improvement, replenishment and transformation such business ventures shall achieve the highest level
of development rate in this phase, attracting new investments, inputs and staff, as well as improving
the business processes and their management. The business model established in this phase should, as
much as possible, align with the market needs. In the stabilization process it should have already
reached tangible growth, and such growth is expected to go on in the future as well.

It should be noted that any startup, in almost every phase of its activity, might cease being one.
Such a process may take place, for example, through an initial public order (IPO) or merger with a
larger company through takeover by the latter.

Research Results

Development Challenges and Causes of Startup Failures

Research of the startup companies suggests that irrespective of the level of economic
development, there are common challenges typical of all startups, which are systematic in nature. It
attaches importance to identification of the practicalities of the development of startups, discovery and
comprehensive assessment of the underlying reasons, as well as the need for their typification. It will
help the startups to avoid, as much as possible, such problems in their development path, find the
proper solutions and develop in a more efficient way.

Let’s try to analyze the causes of failures by the startups during their development lifecycles and
point to the main forms of such failures. As noted above, the startups have three main phases of
development. The first phase is the creation, when the business idea is generated. It is crucial to
properly formulate the business idea, based on which the prototype of the product (service) shall be
created in later phases and the business strategy of the company shall be designed. In the Creation
Phase, the founder of the startup may face challenges in the absence of the essential knowledge and
skills of the idea generation and presentation. In this phase, the problem with the human and financial
resources is not substantial, as it is primarily in the dimension of the implementation and responsibility
of the founder of the startup.

Next, the Idea Validation Phase includes the design and approval of the product (service)
prototype, followed by continuous testing and improvement. The business model of the startup is also
designed. This phase attaches importance to the mobilization of the human and financial resources, as
the availability of a working team with qualified specialists, as well as attraction of additional financial
investments is a precondition for the success of the startup. With no qualified specialists and essential
amount of investment, the startup company may even fail.
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And lastly, the Business Development Phase should have clearly stated the goals focused on
ensuring the accelerated growth in the target markets and revenue creation. However, the problems of
this phase predominantly relate to literate development and enhancement of the business, and require
in-depth entreprencurial knowledge and expertise. Besides, in the phase startups need to attract large
financial investments and mobilize substantial human resources, which, in its turn, requires
availability of relevant know-how and experts.

Henceforth, the problems observed in the lifecycles of the startups relate to the following
substantive areas:

e Financing Challenges

Startups have varying financial needs and sources of finance in different phases of development.
In the initial or creation phase, the main finance is provided by the co-founders, in the next phase of
idea validation the funding is generally provided by individual investors, so-called business angles, as
well as by various donor organizations and acceleration programs. The business development phase is
mostly financed by the venture funds. The issues that arise here, i.e. those connected with fundraising,
are associated with the failure to interest and/or convince the potential investor, which, in turn, is
correlated with the lack of the startup founder’s skills to properly pitch the idea, as well as with a
situation when an idea which either already exists, or fails to meet the consumers’ needs or solve the
problem is presented.

Hence, the challenge of seeking funds seems to be mostly correlated with the startup’s ability to
properly analyze and pitch the idea (whether it does tackle a problem that exists on the market or it
meets a need or whether it tackles it in the best possible way). Moreover, financing may depend on the
lack of investors or inadequacy of the investment resources, henceforth, it might be an ecosystem level
problem, when the number of the business angels or venture capital funds is not adequate in the
ecosystem concerned, and when there is lack of access to finance from other ecosystems. The failure
to raise adequate funds, inter alia, may cause associated problems, such as being a barrier to the global
market entry or further development of the startup.

o Entrepreneurial Skills

It is the entrepreneurial skills of the startup founders that are vital for the successful
development of the startup, especially, in the creation phase. Given that most of the startups are
technology-oriented in the present era of “technological revolution”, the startup founders are primarily
technological professionals (such as software developers) and they substantially lack entrepreneurial
know-how. It is the cause of most of the problems that emerge in the creation and idea validation
phase, since, due to lack of such knowledge, they perform insufficient market research (or don’t do it
at all), they don’t measure the extent the product or service created is tackling the consumers’ needs or
problem or whether it is doing so at all, as well as they don’t develop an appropriate and viable
business model. All these aspects are preconditions for a startup to successfully grow. Meanwhile, the
lack of knowledge and skills is usually filled by corresponding training providers and programs
available in the ecosystem.

e Human Resources

The aspect of human resources seems to be one of the most important one, and the further
development of the startup also depends on it. In the startup creation phase the key member of the
team is the founder or the co-founders. As the startup evolves, other specialists should be involved, for
instance, to design the prototype and the least viable product. Future success of the startup
predominantly depends on the success of this particular phase and, in case of failure to recruit proper
specialists, the startup may simply fall apart. Another staffing-related challenge is the lack of qualified
human resources on the market. This problem has two main reasons: 1) the education institutions do
not train sufficient number of specialists (currently, the universities fail to match the needs of the
Armenian market for information technologies [7]), 2) the “brain-drain”, i.e. most of specialists are
migrating to find better pay abroad or get a job in large international tech-companies with an
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expectation of professional growth. This creates a significant lack of highly qualified specialists,
which obstructs the operations of the startups.

e Supporters

A number of agencies and organizations, as well as individuals are active in the startup
ecosystem delivering support to the startups. These players have a crucial role in different phases of
development of the startups. They include individual investors or business angels, incubators,
accelerators, R&D parks, small business support agencies, venture funds, donors and so on. Lack of
presence or insufficient presence of such entities and programs in the ecosystem creates challenges for
the successful development and even survival of the startups.

Favorable Business Environment for the development of the Startups

Presence of a favorable business climate is also crucial for the successful operation and
development of the startups. Elements of such an environment include the favorable legal framework
and tax regime, the market opportunities, the state aid and so forth. Through corresponding legislation,
for instance, the governments may reduce the tax burden for the newly established startups and for
those in financial difficulty, as well as set some tax advantages for them. In this regard, presence of
appropriate institutional framework is especially prioritized as a pillar of the startup ecosystem. The
startup ecosystem ensures the following:

e Access to finance through business angels and venture funds;

e Learning of entrepreneurial know-how and skills development through organizing
focused trainings and learning programs, including via incubators and acceleration
programs;

e Creation of the startup community and improving the efficiency of mutual collaboration
between various startups.

Thus, the development challenges of startups can be distinguished at the level of the startup
ecosystem and the startup project:

* Lack of sources of finance, no
venture funds

*Lack of university programs and

+*Lack of skills ofidea validation
and proper pitching

*Inability to attract investment

q\\-

trainings
*No skills to design a business

+Lack of incubators and model and business strategy

acceleration programs

Ecosystem level
challenges

* Insufficiency of events and
platforms

saguaey?
9491 10foad dnmurerg

\
N

Fig. 2 Ecosystem and Project Level Challenges of the Startups
(The figure is prepared by the Author)

Development challenges on the level of the startup projects refer to the actions undertaken by
the startup co-founders and are interim in their nature.

Tackling of the startup ecosystem level challenges is crucial from the perspective of the startup
output.

In summary, one should acknowledge the vital role of a mature vital ecosystem for the startups
to succeed.

99



ECONOMICS

Startup Development Challenges and the Approaches to Overcoming them in Armenia

Along with the success of evolvement of the startups, there are multiple challenges and cases of
startup failures in Armenia, which are obstructing the sustainable development of the existing startups
and their access to the global market.

The Armenian market lacks the market conditions required for the startups to evolve. The
market lacks adequate infrastructure for piloting the prototype of certain products and further
commercialization thereof. It is a serious problem in the sense that if the product of a startup is not
presented on the global market, the limited size of the Armenian market may create solid barriers for
the startup to further grow and enhance.

The role of the startup ecosystem is vital for the success of the Armenian startups, as it ensures
the access to and availability of finance, acquisition of entrepreneurial know-how and skills
development, promotion of mutual collaboration among the startups and improvement of productivity.
While the startup ecosystem in Armenia has already had certain progress, there are still many issues
remaining. Lack of qualified specialists is especially big, since:

o The education providers fail to provide the specializations required by the startups;

o There are few matching courses or training programs for improving the qualifications;

e The Armenian students, while pursuing further studies abroad, prefer staying there for work,
which results in labor migration leading to the lack of qualified staff for the Armenian
startups.

To address the challenges faced by the startups on their growth journey, presence of an adequate
institutional basis is prioritized, which is called to create a favorable business environment for
sustainable development of the startup companies. In this regard, setting focused and targeted
privileges might be quite constructive. The Law on State Aid to the IT Sector, effective from 2015, in
the Republic of Armenia is a good practice to follow. It sets tax privileges for relevant IT startups[8],
having proven to be an apparent progress in the IT sector.

Conclusion

Identification of the common practical challenges the startups face in the international practice
and structured review and typification of the causes of startup failures, disaggregated by the
development level of startups, may help the Armenian startups to avoid such problems as much as
possible and, therefore, also future failures, as well as find proper solutions and develop more
efficiently.

Given the current level of economic development in Armenia, as well as the challenges on the
geopolitical, territorial, infrastructure-related and institutional levels that obstruct the economic
growth, the startups may be vital for our country’s development as an economic driver.

References

1. CB Insights, Venture Capital Funnel Shows Odds Of Becoming A Unicorn Are About 1%
[El6Ynpnuwihtu wwown] URL:https://www.cbinsights.com/research/venture-capital-funnel-2
(hwuwubh Ep 02.03.2020p.)

2. Harvard Business School, [EitYupnuwjht wwowp] URL:https://hbswk.hbs.edu/item/why-
companies-failand-how-their-founders-can-bounce-back (hwuwubih tp 02.03.20207.)

3. Wikipedia, [E|GYunpnuwjhtu wywowp] URL:https://en.wikipedia.org/wiki/Startup company
(hwuwubh En 02.03.2020.)

4. Robehmed N., “What Is A Startup?”, Forbes, 2016 [E|Gyupnuwjht wwowp]
URL:https://www.forbes.com/sites/natalierobehmed/2013/12/16/what-is-a-
startup/#7d3982994044 (hwuwutith tEp 02.03.20207.)

5. Blank S., Startup Owner’s Manual: The Step-by-Step Guide for Building a Great Company,
2011, 573 p.

100



ECONOMICS

6. Salamzadeh, Aidin and Kawamorita Kesim, Hiroko, Startup Companies: Life Cycle and
Challenges. Proceedings of the 4th International Conference on Employment, Education and
Entrepreneurship (EEE), Belgrade, Serbia, 2015, 12 Ly

7. AGnuwpynyeniuubph huynipwwinp hhduwnpwd, «Lwjwumwund nbnblwunywlywu
wnbluuninghwubiph W hnwhwnnpnwlygniejwu ninpunh htitnwgnuiniejwu hwoybingnieniu,
nwwagpywsé 2018p., 59 ko

8. <L Stnblwwywlwu nbuuninghwubph ninpunp wbnwlwu wewlgniyejwu Jwuhu opbup,
punniujwd 12.12.2014p.

References

1. CB Insights, Venture Capital Funnel Shows Odds Of Becoming A Unicorn Are About 1% [e-
database] URL:https://www.cbinsights.com/research/venture-capital-funnel-2 (accessed on
02.03.2020)

2. Harvard Business School, [e-database] URL:https://hbswk.hbs.edu/item/why-companies-
failand-how-their-founders-can-bounce-back (accessed on 02.03.2020)

3. Wikipedia, [e-database] URL:https://en.wikipedia.org/wiki/Startup company (accessed on
02.03.2020)

4. Robehmed N., “What Is A Startup?”, Forbes, 2016 [e-database]
URL:https://www.forbes.com/sites/natalierobehmed/2013/12/16/what-is-a-
startup/#7d3982994044 (accessed on 02.03.2020)

5. Blank S., Startup Owner’s Manual: The Step-by-Step Guide for Building a Great Company,
2011, 573 p.

6. Salamzadeh, Aidin and Kawamorita Kesim, Hiroko, Startup Companies: Life Cycle and
Challenges. Proceedings of the 4th International Conference on Employment, Education and
Entrepreneurship (EEE), Belgrade, Serbia, 2015, 12 pages

7. Enterprise Incubator Foundation, Report on the survey of the information technologies and
telecommunication sector in Armenia, published in 2018, page 59

8. RA Law on State Aid to the Information Technologies, adopted on 12.12.14

<SSV -338.24.021.8

usursue cuucrnih@3NhLLeNh AUMPGUSUUL UM h
TusdnrnruULENe 64 vLhruere

£.MF. Upwljw
Gplhwih wbypwlwl hwdwuwpwb
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puybpnieniuubph dwiunnnuiubpp, husp hhduwywund wwjdwuwynpywd £ unpwpwpnyeniuubph
nhulwjunygjudp L unwpuwih puybpnieniuubiph gnpdniubingejwu nintilgnn wunpnanieiniuutipny:
Wuwnbin wnwudtwwbu Yupunpynw £ unwpuwih puybpniggniuutiph qupquigdwup fungpunnuinnn
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fuunhpubphg W hGwnbwpwp' bwl dwjunnndubiphg, npnup wpnbu phuYy pwjwlwu d&d Yohn Gu
uagdnd'  suwywd  unwpuwh  puybpngegniuubph’ <wjwuwnwund wpdwuwgpwsd  Npg
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HBIHEIIHUE MMPOABJEHUSA U KJIFOYEBBIE ITPOBJIEMbI
PA3BUTHSA CTAPTAII-KOMITAHUI

K.P. Apmiaksin

Epesanckuii cocyoapcmeennblil ynusepcumem

Crapranbl — 3TO HOBbI€ KOMIIAaHUH, CO3/JaHHBIC Ha OCHOBE MHHOBAI[MOHHON HIEH, C LEIbIO
HAaliTH W 3aXBaTUTh PBIHOK IJISi CBOMX HMHHOBALMOHHBIX IPOJYKTOB, KOTOPBIE TaKKE CHOCOOHBI
OBICTPO pacTy U MPUHOCUTH 3HAUYUTENBHYIO MPUOBLIb 32 KOPOTKHUNA MEPHOJ BPEMEHH, YTO U SIBISIETCS
ompezeNsAomuM (aKTopoM U UX YCIeXa M BO3PACTAIOMIEH pOJIM B MPOIECCe IKOHOMHYECKOTO
paszButus. O4YEeBHAHO M TO, YTO 3HAYMTEIbHAS YacTh CTApTal-KOMIAHMHW TEPHIUT HEyjaady, uTo B
OCHOBHOM CB$I3aHO C PUCKOM MHHOBALIUI U HEOIPEAEICHHOCTSIMH, COIIPOBOXKIAOIIUMHU JEITEIbHOCTh
CTapTamn-KoOMMaHui. B 3TOM KOHTEKCTe OCOOEHHO Ba)XKHO OIpPENEeNUTh MPOOJIEMBI, C KOTOPBIMH
CTAJKUBAIOTCS CTapTambl HAa CBOEM IYTH Pa3BUTUS M M3YYHUTh NPUYMHBI MX NpoBajioB. B crarhe
MIPOBOJUTCS aHaNIW3 Hauboyiee pacIpOCTPAHEHHBIX MPOOJIEM, BCTPEUAIOUIUXCA B MPAKTHYECKUX
MIPOSIBIICHUSIX CTApPTaloOB B MEXAYHAapOAHOMN NMpakTHKE, U OLEHUTh NPUUYMHBI UX BO3HUKHOBEHHMS, a
TaKKe NIPEJCTaBUTh UX KOMIUIEKCHYIO LIEIOCTHOCTD UCXOAS U3 UX COJEP)KaTeNbHbIX XapaKTepUCTUK -
Ha4YMHas C 3TANoB KU3HEHHOTO IIMKJIA CTapTana M 3aKaH4MBasi HHCTUTYLIMOHAJIBHBIM ypoBHEM. Takoi
MOJIXOA TOMOXET apMSHCKHM CTapTal-KOMIAHMSAM I10 BO3MOKHOCTH H30€XaTb 3THX MpodieM u
IIPOBAJIOB, KOTOPBIE YK€ 3HAUUTEIIbHBI, HECMOTPSI HA CEPbE3HBIEC NOCTI)KEHHUs Pa3BUTUS CTApTaIoB B
ApMeHHH.

KiaoueBble  ciaoBa:  CTapTam-TpOEKTH,  CTApPTAl-KOMIIAHWM, CTapTal  JKOCHUCTEMa,
CTUMYJIMPOBaHHE 3KOHOMHYECKOTO pPOCTa, TMPEMSTCTBUS HAa IYTH Pa3BUTH, MPOOIEeMBI cTaprar-
KOMITaHHUH.

Lbpluwjwgyby £ 16.06.2020p.
Spwfunudwu § ninupyyb’ 27.11.2020p.
Gpwotuwynpyby £ wwwgpnieywu’' 24.12.2020p.
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PE3YJbTATHI HEKOTOPBLIX HATYPHBIX UCCJIEJJOBAHUM
BBIPAIIIUBAHUS PACTEHUM C TIPUMEHEHUEM MATEPUAJIOB H1 U [IMM

A.A. Bapransin' , A.A. Illaxua3zapos ', B.O. Tokmaxxsan™ , C.B. Tancrsn’
'Mockosckuii zocyoapcmeennviii yuusepcumem um. M.B. Jlomonocosa

Hnemumym 600mvix npobnem u cudpomexnuxu um. akademura U.B. Ecuasaposa

* [ Iywunckuii mexnonozuseckui ynusepcumen

HUccnedosanus, onucannvle 6 nacmosyel pabome, NPOBOOUUCH 8 C8A3U C AKMYAAbHOU NPOOIeMOoll
HeX6amKu 61a2U 6 3ACYUWIUBLIX PAUOHAX 3eMledenus O bIPAWUBAHUS CENbCKOXO3AUCMBEHHBIX pACmeHuUll,
makaice HeoOX0OUMOCMbIO NOBLIUEHUSL YPOICAUHOCIU O3UMOLL CEMEHHOU NUEHUYbL U IChapyema 6 602apHbix
yenogusix.  Mcnonvzoeanuce noaumepHo-munepanvivie mamepuanst [IMM uw HI ona euecenuss 6 nousy,
U320MOBTIEHHbIE HA OCHOBE OEHMONOPOUIKA, ¢ 000ABNIeHUEM 6 He20 ONsl NOJYYeHUsl HeoOXOOUMbIX Gu3uKo-
XUMUYECKUX XAPAKMEPUCTHUK NOYBbL RPUPOOHO20 YeONUMd, d MAKHce 0SPAHUYEHHO20 KOIUYeCcmad NoIuMepos U
opyaux cocmasgnaowux. nsa nposedeHuss 1aOOpAmMopHbIX U HAMYPHBIX IKCHEPUMEHMOS8 ObLIU UCHONb308ANbI
oxono 100 kunoepamm xouwyewmpama IIMM u 200 kuroepamm mamepuana HI, xomopsie nepemewiusanucs ¢
NO4601 8 PA3HBIX NPONOPYUSX, OJIs1 NOTYUEHUSI 000AKKYMYIUPYIOWel cCMecU, 3apanee 3a0anHOU KOHYEeHMpPayuu.

Mamepuaner IIMM u HI uszeomoenienvt no peyenmype paspabomanHou HoO PYKOBOOCHEOM
3asedyroweeo aabopamopuu Ne 203 HUU mexanuxu MI'Y [llaxnazaposa A.A.

Knrouesvie cnoesa: BOJa, IIOYBA, 60I‘apHI>IC YCJIOBUA BbIpAllIUBAHUS 03UMOM CEMCHHOMU
MNIIICHUIBI, HOJII/IMepHO-MI/IHepaJH)HHﬁ Martepual, BJIarocMKOCTb IOYBEbI.

Beenenne

Juis ApMeHHH 3TH 3€pHOBIE M KOPMOBBIE KYJBTYPBl UMEIOT CTpaTerHYecKoe 3HaueHHe He
TONBKO JUIA CENBCKOTO XO3AWCTBAa, HO W s Bced »HKoHOMUKH PecmyOmukun. OHHE  JIeTKo
MPUCIIOCA0IMBAIOTCS K Pa3IMYHbIM  3eMEJIBHO-KIIMMATHYECKUM  YCIOBHSAM W O0JIajaroT
Ka4eCTBEHHBIMH ITPOJJOBOIHCTBEHHBIMHA M KOPMOBBIMH XapaKTePUCTHKAM.

OpHako, B HBIHEUIHHX 3KOJOTMYECKUX YCIOBHIX HEOOXOIWMO pa3padaThiBaTh pa3inyHbIC
arpOTEXHUYECKUE MEPOTIPUATHS JUIS MOTyUeHHS BBICOKOTO ypOsKasi TI0 HU3KOH ce0eCTOMMOCTH.

[Ipn BEIpamUBaHWM pacTEHUH B OOTApHBIX YCIOBHUAX OCHOBHOW MPHUYMHONW HU3KOTO
MoKa3aTesns YpOXKailHOCTH ABJsETCS HEJOCTAaTOK BOABI, TO3TOMY B peruoHax, Ie I'OJOBBIE OCAaJKU
coctaBmsitoT 250-450 MM, 3emienenue BEAETCS C MPUMEHEHHUEM HCKYCCTBEHHOrO opolueHus. B
MIPEArOPHBIX U CPETHETOPHBIX MOACaX, IJIe CPEIHETOJOBbIE OCAJKH COCTABIAIOT B cpenHeM 450-650
MM, 3eMIIJIeNIUe OCYIIECTBIAECTCS, B OCHOBHOM, 0€3 MCKYCCTBEHHOTO oporlenus. [Ipu 3ToM wacrto
MOBTOPSIOIINECS 3acyXa, Tpaj ¥ ApyTHe MPHUPOIHBIC KATAKIN3MBl HAHOCAT 3HAYUTENBHBIA YIIEpO
CEJIBCKOMY XO03SUCTBY, IPUBOJAT K AeTPadallii U OIyCTHIHUBAHUIO MOYB.

[IpyunHOW yMEHBIIEHUS BIAXHOCTH B €CTECTBEHHBIX YCIOBUSAX SBISETCS HE TOJBKO
MPOAOJDKAIOIINECS MOBBIIIEHHE TEeMIIepaTypbl OKpY’Kalolled Cpeasl W CHIDKEHHE KOJIMYECTBa
OCaJKOB, a TAaK)X€ JUINTEJbHOE AHTPOIIOT€HHOE BO3JeicTBHE deloBeka Ha MouBy. C yBeaMueHHEM
MOIITHOCTEH CEeIhCKOXO3SICTBEHHON TEXHWKHW, WHTEHCHUBHOCTH 3eMIICAENHs, TIIyOWHBI 00paOOTKH
3eMesb, NPUMEHEHHS YCHJIEHHOTO pa3phIXJIEHHS W TPaTUIMOHHOTO IIepeBOpauMBaHUs IUIACTa,
CO3/Ial0TCS YCIOBHS [T OBICTPOTO M 0€3BO3BPATHOTO MCTOIIECHUS TTOYBHI.

B cBsi3u ¢ 3THM, BakKHOE 3HaYCHUE TIPHOOpPETAET MUHUMAIIbHAS U HyJieBast 00pab0TKa MMOYBBI, C
UCTOJIb30BaHHEM A((HEKTUBHBIX arpOTEXHUYECKUX MEPOIPHUSITHIA, TaKUe KaK HaAyYHO-OOOCHOBAHHBIC
CEBOOOOPOTHI, HCIIONB30BaHWE OPTraHWYECKUX YIAOOpEeHWH W MENHOpaHTOB, B TOM HYHCIE:
pa3paboTaHHBIE TOJ PYKOBOJCTBOM 3aBenyromiero yadoparopun Ne 203 HUM mexanuku MIY
Illaxnazapoa A.A. IIMM wu HI1. JlaGoparopHble wuccienoBaHWs W HATypHBIE HCIBITaHUS,
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npoBeneHHbie HUU mexanukoit MI'Y coBMecTHO ¢ mapTHepaMu u3 IIyImIMHCKOTO TEXHOJIOTHYECKOro
YHUBEPCUTETa U HMHCTUTYTa BOJHBIX MPOOJIEM M THUAPOTEXHMKH WM. akanemuka W.B.Erumazaposa,
roKazanu OOHAJEKUBAIOIINE PE3yIbTaThl M0 A((HEKTUBHOMY HCIIONB30BAHUIO TAKUX MAaTEpHUAIIOB B
CEJIbCKOM XO3SIHCTBE.

Hean paGoTsl

Llenpto Hacrosimiel pabOThI SBISETCS IMOBBINICHHE BiaroeMKocTH mnouBbl Ha 10-30%, ¢
MOMOIIBI0 BHECEHHs B Hee Martepuana I[IMM, a Takke aJpecHble PEKOMEHIAIMKH TI0 ee
HCIOJB30BAaHMIO B HATYPHBIX MCIIBITAHUAX I10 BBIPAIIMBAHUIO O3MMOM CEMEHHOH IIIICHUIBI H
acnapiieTa B OOTapHBIX YCIOBHSX.

Oo6cy:xaeHue mpooJieMbl

Matepuan [IMM o0magaer MHOTOKPAaTHOM IHMKIMYHOCTHIO HaOyXaHWS W BBHICHIXaHUS, HE
paspymiaercs TOJ BO3JCHCTBHEM ITOYBEHHBIX, OHOJIOTHYECKHX U aTMOC(epHBIX (PaKTOpoB,
9KOJIOTHYECKH YHCT U Oe30maceH, a TakKe CIOCOOEH YIepKUBaThb B CBOCH CTPYKTYype pa3iMuHbIC
MUKPO3JEMEHTHI M YI0OPEHUs, HEeOOXOAMMBIE Il Pa3BUTHUSl PACTEHUH W JO3MPOBAHHON OTHA4M UX
BMECTE C aKKyMYJMPOBAHHON UM BOJIOM.

Matepuanet [IMM u H1 anpobupoBamuch coBMecTHO ¢ THMHPSA3EBCKOW akaneMuei,
kommanmsiMu  Canko, MamnTo W APYrMMH OpraHU3AIUsAMH ISl BBIPAIIMBAHUS PACTCHHH, a TakKe
HCTIONB30BAINCh ~ MPH  CTPOUTENBCTBE  NPOOHBIX  BOAOXPAaHWIWIL AN JIEMOHCTpaluu
TUIPOM3OISIIIMOHHBIX BO3MOXKHOcTeH wMmarepuana [IMM um HI (B uacTHOCTH, TIpH CO31aHUU
HeOos1bIoro npyaa Bo apope HUU mexanuku MI'Y u Bomoema B PecniyOnuke Apiax) [1, 2].

AnpoOupoBaHbl pa3MYHBIC TEXHOJIOTUM mpuMeHeHuss MatepuanoB H1 u [IMM nas
BBIPAIMBAHMS Paccajbl IBETOB, OBOIIEH, 3eJIeHH, CaKEHIIEB KyCTaApHIKOB U JepEBhEB B KOHTEHHEPAX,
KOTOpBIE TTO3BOJISIIOT aKKYMYJIMPOBATh OCA/IKH U MOJIMBHYIO BOAY, a TaK)K€ YMEHBIINTH PacXo BOJbI
JUIS BBIpAIlMBaHUS PACTEHWH B HECKOINBKO pa3. OTH TEXHOJOTHH TpeOYIOT IOpaldOTKU ISt
IIPOMBIIIIIEHHOTO UCIIOIB30BAHMUS.

Ha puc.l mpuBeneHsl pe3ynpTaThl BhIpallMBaHUs (aconu B rpyHTe Ha Teppuropun HUU
MEXaHUKH, U3 KOTOPOTO BHIHO KaK BBICOKO (Ooyiee 2 METPOB B BBICOTY) BBRIPOCIIO pacTeHme 3a 1,5
MecsIa B €CTECTBEHHBIX YCIOBHIX 0€3 HCKYCCTBEHHOT'O TIOJIHBA.

Puc. 1 BoipamuBanus acosu B rpynre Ha tepputopuu HUU mexanukn
B €CTECTBEHHBIX YCJI0BHSAX 0€3 HCKYCCTBEHHOT0 MOJINBa
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B gactHOCTH, HEOOMBIIOE KOMMYIecTBO MaTeprana H1 Opl1o «pa3dpocaHo» Ha IUIOMIAIKY H
rpabisiMu TIepeMelIanbl Ha TIyOuHy A0 5-7 cM., B TaKOM TPYHT ObUIM MOCa)KeHBI cemeHa (acomm,
KOTOPBIE Cpa3y MOcCJe MOCAAKH OJUH €IUHCTBEHHBIN Pa3 MOJIUIH.

[IpoBeneHHbIE UCHBITAHUS JUISI JTOCTHXKEHHS HEOOXOIHMMOTO IPHUEMIIEMOTO pe3yibTaTa He
TpeOoBanu 3HAYUTENBHBIX 3aTpaT MaTepuaia H1 u IIMM (10 HECKONBKUX IpaMMOB Ha KHIJIOTPaMM
cyOcTpaTta), KOTOpBII pacCUUTHIBAICA B 3aBHCHMOCTH OT BHJAa, pa3Mepa U Beca pacTeHHH W
HCTOJB3yEeMbIX CyOCTpaTa U MaTepuana.

HcnbiTanus ¢ pa3iuyHbIMU BUAAMH PAacTEHUI, MPOBEACHHBIE COBMECTHO C THUMUPSI3EBCKUI
akagemued, borannueckum cagom MIY, cenbxo3 yHHUBEPCUTETOM ApMEHHH, a TakKxke ¢
KOMMEpUYECKUMHU KoMmmaHusmu P®, nokazanu spdextuBHOoCcTh puMenenus H1 u [IMM B mouse ans
BBIPALLMBAHHUS: IUIOJIOBBIX U XBOMHBIX I€PEBHEB, & TAKKE OBOLIHBIX KYJIbTYP.

B uacTtHOCTH, HeOomnbIOEe KOIHYecTBO Marepuana H1 Obuto «pa3bpocaHo» Ha IUIOMAAKY H
rpabisiMy TiepeMelIaHbl Ha TIIyOWHY 110 5-7 CM., B TaKOW TPyHT OBUIM TIOCa)XEHBI ceMeHa (aconw,
KOTOPBIE Cpa3y MOCJIe NOCAAKN OJUH €IUHCTBEHHBIN Pa3 MOJIUIH.

[IpoBeneHHble HMCOBITAHUS A JOCTHOXKEHHS HEOOXOAWMOIO MPUEMIIEMOTO pe3ylibTara He
TpeOoBallM 3HAYUTENBHBIX 3aTpaT Matepuaina H1 u [IMM (10 HECKONBKHX TpaMMOB Ha KHJIOTpaMM
cyOcTpara), KOTOPBI pPacCUMTHIBAICS B 3aBHCHMOCTH OT BHJa, pazMepa W Beca pPacTCHUU U
UCTIOJIB3yEeMBIX CyOCTpaTa U MaTepuania.

HcnbiTanus ¢ pa3iuuHbIMU BUJAMU PACTEHUM, MTPOBEIAEHHBIE COBMECTHO C TUMUPSA3EBCKUI
akanemued, boranmueckum cagom MIY, cenpxo3 YHHBEPCUTETOM ApMEHUHU, a TaKXke C
KoMMepUYecKuMH KommanusimMu P®, nokazamu s¢dexrnBHOCTh mpumerenns H1 u [IMM B mouse st
BBIPAIIMBAHNSA: TUIOJAOBBIX U XBOMHBIX J€PEBbEB, a TAK)KE OBOIIHBIX KYJIBTYP.

HauOonee sipxkuMu U3 HU3 SBISIIOTCA MCIBITAHWUSA 10 BBIPALIMBAHUIO O3UMOM MIIEHWIIBL,
npoBeaeHHble B Apmennn B 2019- 2020 rogax, a Takxke B ['py3un B koHue 80-x 20 Beka.

Ucnons3ys marepuan H1 B ApMeHun ObIJIO MOJIydYEHO HAa HEOOJIBIIOM y4acTKe IBYKpPaTHOE
yBEJIMYEHHE yporKasi 03MMOI MIIeHUIbI (OKOJO 82 IEHTHEPOB C TeKTapa) M0 CPAaBHEHUIO C TAKOH ke
nouyBoii 6e3 H1 [3]. beuto 3acesHsl B HOs0pe 2019 roma o3uMoi MIIEHUIEH YeThIpe HEOONBLIMX
OTIBITHBIX IUIOIIAAKH U MOJIyYCHBI JIETOM CIEAYIOIINE Pe3yIbTaThL:

- 6e3 mpumenenus: H1 u ynobpenmii — 18 1/ra;
- ¢ mpuMeHeHueM Toibko H1 — 35 1/ra;

- C MpUMEHEHNEM ya00peHuii — 43 11/Ta;

- ¢ H1 u ynoOpenusimu — 82 m/ra.

Matepuan [IMM o0mamaeT MHOTOKPATHON IMKJIMYHOCTHIO HAaOyXaHWsS W BBICHIXaHUS, HE
paspymaercss IoJ BO3ACHCTBHEM IOYBCHHBIX, OHOJNOTMYECKHMX U aTMOC(epHBIX (akTopos.,
9KOJIOTMYECKH YHCT M Oe30MaceH, a TakKe CIIOCOOEH yIep)KMBaThb B CBOCH CTPYKTYype pa3iIHuHBIC
MHKpPO3JIEMEHTBI U yJ0O0peHHs, HeOOXOUMbIe U Pa3BUTHS PACTEHUH M NO3MPOBAHHOH OTAAYM HX
BMECTE C aKKyMYJIMPOBAaHHON UM BOJIOM.

3axio4yeHue

Co3pmaHHas TakuM 00pa3oM CMECh MOKET OBITh MCIIOJIb30BaHa JAJIsl BBIPALIMBAHUS PACTCHUI B
OOrapHbIX yCJOBHUSX, @ TAKKE B YCIOBHUSX IIOJMBHOIO 3€MJIEAEINS, B YACTHOCTH O3UMOM CEMEHHOMH
MIIEHHULH ¥ 3cnapuera. [loxydyeHHble pe3yiabTaThl AOCTATOYHBI U TOTO, YTOOBI PEKOMEHIIOBATH
MOJIUMEPHO-MHUHEpalnbHbld  MaTepuan [IMM 1ns HaTypHBIX HCHOBITAHHMM B IOYBE C IIEJIBIO
OTIpE/IETICHUsT €r0 BIHMSHHUS Ha YpOXKaWHOCTh BBIPALIMBAEMBIX DPACTEHHH (03MMOM MIIEHUIBI H
scmapuera) B 60rapHbIX YCIOBUSAX U HA UX KU3HECTOMKOCTb.

CMech TOYBBI C HECKOJNBKO pa3 Oombmieit koHmneHTpamuid [IMM wmmm H1 moxeT OBITH
MCIOJIh30BaHA B KAYECTBE THAPOU3OIIALIMOHHOTO CJIOS JUI CTPOUTENHCTBA BOAOXPAHMINII U PEMOHTA
KaHaJIOB.
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"Lndntnundph wudwt Unuyduyp wbipwhwt hwdwuwpwb
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gnptup U wnynywnp pbppwnynigjwt pwpdpwugdwt bwywwnwyny:

H1 L wnihdtpwhwupwiht unyetiph hwdwp, npwbu hpdp hwunhuwund £ pGunnuhwnp
thnohu, gtinjpunp W Jdp owpp hwybinwutp, npnup  wuhpwdbtigm U gpniunp - wuhpwdbion
dhghywywu b phdpwlwu punyewagptipp unwuwnt hwdwp:

Lwpnpwwnp W puophuwy thnpdbp  Ywwwpbint  tywwwyny, oguwgnpdyby &
wnihdpwhwupwjpu  unyeh onipeg 100 Yg  Ynugbuwmpwwnm L 200 Yg HT une: “pwup,
hwdwwwwwuluwu  pwuwlutpny, fuwnudt; Bu  gpniunpt’  wuhpwdbon  punypwagpbpny
opwynunwyhs fuwnunipnubin unwuwine hwdwnp:

H1 L wnhdbpwhwupwihtu Ynebpp unwgyt] Gu U.Lndnunundh wudwu Unuydwih
wbwwlywu  hwdwuwpwup  dGfjuwupluwih ptunpnnunh phy 203 jwpnpwunnphwnud'
U.U.Cwhuwqwpnyh nGlwywpnipjwudp:

Pwtiwgh pwnbip. onip, hnn, ptwwt ywjdwutubpnud wolwtwgwu ubpduwgnt gnpbuh
wabbtignud, wnihdGpwhwupwjhu ujnye, hnnh funtwyniuwynieiniu:
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RESULTS OF SOME NATURAL STUDIES OF PLANT CULTIVATION USING
MATERIALS H1 AND PMM

A.A. Vartanyan', A.A. Shahnazarov', V.H. Tokmajyan2’3, S.B. Galstyan3
'Moscow State University after M. V. Lomonosov

? Institute of Water Problems and Hydro-Engineering Named After 1.V. Eghiazarov

3 Shushi University of Technology

The studies described in this work were carried out in connection with the urgent problem of
lack of moisture in dry areas of agriculture for growing agricultural plants, as well as the need to
increase the yield of winter seed wheat and sainfoin in rainfed conditions. Polymer-mineral materials
PMM and N1 were used for introduction into the soil, made on the basis of bentonite powder, with the
addition of natural zeolite to it to obtain the necessary physicochemical characteristics of the soil, as
well as a limited amount of polymers and other components. For laboratory and field experiments,
about 100 kilograms of PMM concentrate and 200 kilograms of material H1 were used, which were
mixed with the soil in different proportions to obtain a water-storage mixture of a predetermined
concentration.

Materials PMM and N1 were made according to the recipe developed under the supervision of
the head of laboratory No. 203 of the Research Institute of Mechanics of Moscow State University AA
Shakhnazarov.

Key words: water, soil, rainfed conditions of growing winter crop, polymer-mineral material,
moisture content of soil.
Lbpywywgyty £ 01.12.2020p.

Spwfunudwu k ninupyyty’ 02.12.2020p.
Bpwatuwynpyby £ tnwwgpnipjw’ 23.12.2020p.
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Two lines down Key words are given in 11 p.t. (5-8 words).
Two lines down the main text of the article is given in 11 p.t.The paragraphs begin from new line 10
mm Tab. The following order of typing the text of the article is suggested: “Introduction”, “Conflict
setting”, “Research results”, “Conclusion”. If necessary other sections with corresponding titles may
be added.
The formulas are presented in separate lines in the middle of the article and are numbered on the right
in brackets. The formulas as well as mathematical symbols and equations are given in the text in
Microsoft Equation, Italic 10 p.t.
Pictures, diagrams, graphs and tables may be used in texts. The pictures and diagrams are numbered
by transit numbering pointed as “Pic.”. The pictures, diagrams and graphs are pointed and described
below them. They can be placed vertically or horizontally in 10 Bold p.t. Tables are numbered by
transit numbering pointed as Table. The names and descriptions of tables and symbols are given
above them. They can be placed vertically or horizontally. If the table can not be placed on a single
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full title of the article, publishing data (place of publication, edition, town, year, volume and pages).
Full data should be provided in case of official information as well as electronic sources, computer
programs, reports, instructions, copyright license and patents. The sources are given in original. At the
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TpeboBanusi, npeabsBJsieMble K 0popMIeHUIO
aBTOPCKMX OPUTMHAJIOB cTaTeil
CraTbi HE00XOANMO IMPEACTaBUTh HA AaHTIIMHCKOM U apMSHCKOM HJIH PYyCCKOM SA3BIKaXx 00beMoM 110 14 ctpaHuIl
(mox pyOpukoii "OxoHomMuKa" 10 24 cTpaHMII).
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MIpudTt: Times New Roman (pycckwuii n aarnuiickuii TekcT), Unicode /GHEA Grapalat/ (apMsHCKHIA TEKCT).
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B mpaBom BepxHeM yrily CTpaHHIBI NPONHUCHBIMH OyKBaMH, >XMPHbIM mpudroM Kersmem 10 mpuBomurcs
pyOpuka crarbu. B xypHaie myOIMKyIOTCS HaydHBIE CTaThU MO clienyrommM pyopukam: Cenbckoe X03sHCTBO,
ApXHUTEKTYypa ¥ CTPOHMTENBCTBO, OKOHOMHKA, MH(]opManmoHHbIE KW KOMMYHHKAIMOHHBIE TEXHOJIOTHH,
MammnHocTpoeHue u noructuka, EctecTBeHHble HaykH, BonHble cCTEMBL.

B BepxHeM JIeBOM YTy cieylolieil CTpPOKH CTpaHUIbl pocTasisiercst naaeke YK (MHHNMYM miecTnzHauyHOe
YHCIIO).

Ha crenyromedd cTpoke, mocepenuHe, MPHUBOAUTCS Ha3BaHUE (3arojIOBOK) CTAThU IPOMUCHBIMH OyKBaMH
KUPHBIM PHUPTOM, Kerib 12.

JlBe cTpoKM HMXKe, ClieBa IIPUBOJATCS MHUIMAIBI HMEHH M OTYECTBAa aBTOpa M (paMUIIHsL KUPHBIM MIpHQTOM,
kerab 11. Ynciio aBTOpOB, Kak IpaBWIIO, HE JOJDKHO OBITH Oosiee ueThlpex. B koHue ¢ammimu aBTOpa
yKasbIBaeTcs adGuiIraIys aBTopa.

Ha cnenyromeii crpoke, cineBa, KypcuBoM ([falic) naercs Ha3BaHME OpraHu3auvy (OpraHu3almi), pasmep
mpudra (kernp) - 10.

OtaenuB TEKCT TOPU3OHTAIBHON BBIJICICHHOW JIMHUEH, Yepe3 JIBE CTPOKH, KypcuBoM ([talic) naercs aHHOTALUS
cTaThy, pazmep mpudra - 10.

Uepes 1Be CTPOKHU NMPHUBOJIATCS KIIIOUEBBIE cIoBa (5-8 cioB), pasmep mpudTa - 11.

Uepes nBe CTPOKHM MPUBOIMTCS OCHOBHOW TEKCT CTaTbhM, Kerib - 11. AG3allbl HAUMHAIOTCS C HOBOM CTPOKH C
orctynnoM 10 mMm. PexoMenayercs cienmyromasi cxeMa u3noxeHus marepuana: '"Beegenue", "IlocranoBka
3apaun', "PesyabTarel ucciaenoBanus', '"3axmiouenme". Ilpn HeoOXoauMOCTH MOTYT OBITH M JApyrue
pa3zensl ¢ COOTBETCTBYIOIIMMU 3aroJI0OBKaMH.

@opmysbl pacnonaraloTcsi OTAEIBHOW CTPOKOW IO LEHTPY W HYyMEpYyIOTCS B IIPaBOH 4YacTH B CKOOKax.
@dopmyIibl, a TakKe MaTeMaTHYeCKHe CUMBOJIBI M BhIpakeHHsl Habupatorcs B “Microsoft Equation”, kypcuBom
(Italic), xernb - 10.

B texcte MoryT ObITH pHCYHKH, TpadUKH, YepTexH U Tabnuupl. PucyHkn u rpadukn HymMepyroTCsl CKBO3HOM
HyMepanueil o obpasuy - "Pwuc.". Ha3Banust pucyHKoB, rpadMkoB, 4epTexed, OObsSCHEHHs 0003HaueHUH
MIPUBOJATCS. HIDKE. VX MOXKHO pacrojiORKHUTh B BEPTHKAIBHOM WM TOPH30HTAILHOM IIOJIOKEHUH S>KUPHBIM
mpudrom pazmepom 10. Tabmuubl HymepyroTcst CKBO3HOH Hymeparmeil mo oOpasmy - "Ta6.". HasBanus
Tabnuy, 00bsCHEHN 0003HAUCHNI PUBOJTCS CBEpPXY, Kerb - 10. FIX MOXKHO pacrioyiokKHUTh B BEPTUKAIEHOM
WM TOPU30HTAILHOM HOJOKeHnH. Ecin tabnuiia He momernaeTcs Ha OJTHOM CTpaHuIle, HYyXKHO HPOJODKHUTE ee
Ha cJenyIolleil CTpaHMIle, OTMETUB, YTO 3TO NPOAOJDKEHHE AaHHOHM Tabnumpbl. B Tabnuie He MOMKHO OBITH
CBOOO/IHBIX CTOJIOLIOB, B 3TOM CiIy4ae HYXKHO ITOCTaBUTh YEPTOUKY i HanucaTh "HeT" ("'He ompeneneHo").
PucyHkwu, rpaduku 1 uepTeKH B SJIEKTPOHHOW BEPCHH, KaK MPAaBUIIO, IIPUBOSATCS B [IBETHOM BapHaHTe.

B koHme craThm, 4epe3 JBE CTPOKH, ¢ orcTymoM cieBa 10 mm mewaraercs «JImrepatypa» (References)
XKUPHBIM mpudToM pazmepom 12. Ha cremyromeld cTpoke NMPUBOAUTCS CIIMCOK MCIIONB30BAHHOM JIMTEpaTypHl,
MIPOHYMEPOBAHHBIN 110 MOCJIEAOBATEIIFHOCTH CCHIJIOK. B CHHMCKe HMCTOYHMKH JIOJDKHBI YKa3bIBaTbCsl B
KBaJIpaTHBIX CKOOKax, B BHJE [...| M BKJIIOYATh (haMIIMIO aBTopa (OB) M MHUIMANEI UMeHH /OT4yecTBa/, MOJIHOE
Ha3BaHUE MaTEpPHAJIOB, JaHHBIE ITyOJMKanuu (MECTO, M3JAaTeNbCTBO, TOPOJ, T'OJ, TOM, CTpaHuIlpl). B ciaydae
ounmansHol MHpOpMANNU, B TOM YHUCIE SJIEKTPOHHBIX MCTOYHHKOB, KOMITBIOTEPHBIX IPOrpaMM, OTYETOB,
WHCTPYKIMH, cepTH(UKATOB 00 aBTOPCKHMX IIpaBax, IATEHTOB, NPHBOJATCS IIOJIHbIE AaHHBIE. McTOYHMKH
TIPUBOJAITCSL Ha sI3bIKE OpUTHMHaia. B TO jxe Bpemsl, NpW HaJMYUK JIMTEpaTypbl Ha JPYTUX SI3bIKax, CIHCOK
JIUTEPATYPhI MOJIHOCTBIO IIPUBOJUTCS U HAa aHTJIMHCKOM SI3BIKE.

Ha oTnenpHBIX cTpaHMLAaX AaeTcs IEpeBOJ| 3arojoBKa CTaTbW M aHHOTAIMM Ha apMsHCKOM S3BIKE, PYCCKOM
(Pesrome) n anrnmiickoM si3pikax (Summary). B ciryuae npesacTaBieHusl Hay4HOH CTaThH M3-3a pyOexka, aBTop
MOJKET He IPEIOCTaBIIATh BADHAHTHI M PE3IOME CTaTel Ha apMSIHCKOM U PYCCKOM SI3bIKax.

Cratb¥ JOJDKHBI OBITH OTIPABIICHBI 10 3JIEKTPOHHOMY azpecy info@bulletin.am.

Ha ornenbHO# cTpaHuie nmpuBOAsATCSA JaHHBIE 00 aBTOpax (dammiums, UMs, OT4ECTBO (TosHOE), doTorpadus,
yueHas CTeTeHb, y4eHOEe 3BaHKe, aipec, Tese(OH, OpraHnu3alys, 3aHIMaeMast JJOJDKHOCTD, JJIEKTPOHHBIHA ajipec).
Cratbsi peKOMEHIyeTcsl K IyOJIMKaluy PeJakIMOHHBIM COBETOM I10 PEKOMEHJAIMH WieHa PEAaKIHOHHOTO
COBETa M Ha OCHOBaHMH OT3bIBa cnenuanrcra. OT3bIB MOXKET OBITH NPEICTAaBIEH B CBOOOJHOM H3JI0KEHHMHU,
OJTHAKO B 00513aTEIEHOM IOPS/IKE I0JDKEH UMETH 3aKIII0UYEHHE O HayYHOI HOBU3HE.
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Oco0OeHHOCTH Pa3BUTHS CENbCKUX TeppuTopuit. [lomutuka u Moaenu

AKTyanbHbIC TPOOJIEMBI HAIOTO00JI0KEHUS B TOPHOOOBIBAIOIIICH
MPOMBIIUIEHHOCTH

Herrernmare mposiBIeHNS U KITIOUEBEIC TPOOIIEMBI Pa3BUTHS CTapPTAIl-
KOMITaHHUH

Pe3ynbraThl HEKOTOPBIX HATYPHBIX UCCIIEA0BAHUM BhIpAIIMBAHUS
pacteHuil ¢ npuMeHeHueM marepuanos H1 u IIMM
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