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THE AGRICULTURAL CHARACTERISTICS OF LAND AREAS IN DIFFERENT
CLIMATIC AND SOIL CONDITIONS OF ASKERAN REGION

S. B. Galstyan', S. K. Eritsyan’, T. G. Grigoryan', A. A. Aragelyan’'
!Shushi University of Technology
Armenian National Agrarian University

The agricultural characteristics and zoning of land is of vital significance for its bonneting, economic
assessment and, which is more important, for the development and implementation of certain activities of fight
against soil desertification in current ecological conditions.

The aim of our research was to study the area of 132 and 173 hectares of brown, clay sand medium
capacity soil of Askeran region conditioned by the geographical variety of Artsakh relief for the purpose of
zoning and giving the agricultural characteristics of the studied area and suggesting a plan against
desertification. As a result it has been found that the relief of the land area is roughly wavy which gradually
turns mountainous especially in the territory of Akhnaghbyur —Sarushen.

The soil is very poor with both humus and nutrients necessary for plants (NP), it is infected with different
types of weeds, plant diseases and pests, farming is maintained mainly under dry conditions, rotation is not
applied with its corresponding stages, animal breeding is going on extensively as a result of which crop yield
and livestock productivity in rural farms continue to stay low and there is a threat of soil desertification.

Key words: humus, humic, nutrients, relief, plant and animal diseases, weediness, agrochemical
characteristics, land zoning.

Introduction

As it is generally common to the mountainous areas, the relief of the studied territories is rough.
The great variations in the relief and the slopes determine the diversity of climate, water, soil cover,
wildlife, natural landscape and land zoning.

Due to the contradictions of the relief the climate is various. Meteorological elements
characterizing the area are mainly dependent on the geographical location of the area, the total
circulation of the atmosphere, the penetrating air masses, the nearby Caspian Sea, the altitude of the
sea, the support of the mountain range and other factors.

Taking into account the change in air temperature, moisture, relief and other elements in
Astghashen (132 ha) we have distinguished temperate warm and dry climatic zone and in
Aknaghbyur-Sarushen (173 ha) area we have noted temperate warm and humid climate. The first zone
has warm summers and the winters have no severe cold. In January the average temperature is +1°C -
-1°C and in July the average is +21-25° C.

Absolute minimum can reach to -20° C and the absolute maximum can be +30-40° C. The
annual long term average precipitation is 400-500 mm.

The second zone has temperate warm and humid climate, the summer is temperate warm, the
average temperature in July is not more than +24° C and winters are not frosty. The average
temperature in January is not less than -3,5°C. The annual precipitation is 500-600 mm, the maximum
is in spring (May — the first half of June) and the minimum is in winter [1, 2] (Table 1).

As you see in the first diagram, in the first climatic zone the average temperature in January is
+1°C and the average in July is +23,8°C.

In the second climatic zone we have -0-2 and +22,4°C.

The average perennial of precipitation in Astghashen is 497 mm, the maximum is in May as
94mm, the minimum is in December-January as 15mm.



AGRICULTURE

The average annual in Aknaghbyur - Sarushen is 643 mm, the maximum is in May as 122 mm
and the minimum in December — January is 27 mm.

Polar days are 2200-2300 hours. This zone is noted by less clouds (34-37 days). Clear days are
more in summer. The winter is mild. We have stable snow cover n the northern and east-northern
slopes of Aknaghbyur-Sarushen region.

The wind direction is mainly towards the mountain valleys. The average speed of wind is small
in the studied area and doesn’t exceed 1,5-3,0 m/sec. In winter it blows 3,4 - 4 m/sec and in summer it
is 1,5 — 2 m/sec.

Among the risk factors of climatic conditions there is frostbite, hailstorm and drought which
occur periodically. Dry tropical dusty wind blows into the region in spring and summer months from
Middle Asia causing significant fluctuations in the weather especially drought. Often these hot winds
have a negative impact on vegetation. The northern air masses bring spring and autumn frosts that also
negatively affect the agriculture [1,2].

In the mentioned climatic conditions of Astghashen zone where the temperature is higher and
the precipitation is lower, dry resistant crops are dominant and also bush frigid plants are growing. The
lands being formed under such vegetation are classified as forest brown, mountain light brown, brown
and dark brown soils on the map of the Republic of Artsakh based on the results of the studies
conducted by the Armenian “State Soil Construction Project” Institute. In the zone of Aknaghbyur —
Sarushen with lower temperature and more humid climatic conditions there are bushes and grass
among other crops which gradually turn into small forest along the increasing height. Under such
conditions the composition of the soil varies from the clay medium to the clay rocks according to the
same soil map [3].
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Fig. 1 Annual average and monthly average temperatures of the air ("C)
according to the data of Sunjinka and Shushi hydrometeorology station



AGRICULTURE

700
600 -
500 A
400 -
300 Sunjinka
200 ®  Shushi
100 27 2027 59 2 -' a0 46 30 37 4'055 4054 25 28 53

15 15

L ‘-'-""
\\\\\\\ Q\\\\*r“\-%-p\b@*
¢
Months 00.;\\
v_d‘
Fig. 2 Monthly and annual average rates of atmospheric precipitations (mm)
according to the data of Sunjinka and Shushi hydrometeorology station
Conflict setting

In this zone the first of the most important factors in the life of the plants are the water and
nutrients. In the case of balanced use of organic and raw fertilizers under irrigation high yields of field,
crop and perennial plants are expected. However, both the moisture and the nutrients in the condition
of drought are in direct dependence not only on climatic conditions but also on land relief which is one
of the key factors of the land formation process and has great impact on the formation of its fertility.

The development of plant species, animals and micro-organisms and their impact on the
processes of land cultivation are due to different climatic conditions. However, in the mountainous
areas, including the studied areas, there is another not less important factor - the relief which is
characterized by the outer form of the surface, size, altitude, slope and degree of slope etc.

In case of hard relief quite different land and climatic conditions are created compared to flat
areas. If the precipitation is almost completely absorbed into the soil in flat areas, much of the
precipitation on the mountain slopes is in the form of surface waters flow to the lower parts of the site.
On different slopes (sunny and shady) no similar soil and climatic conditions are created, as the light
and heat regimes are quite different. Evaporation on the sunny slopes is more intensive than on the
shady ones. This phenomenon has its impact on the intensity of creation of vegetation biomass, the
intensity of decomposition of its dead residues and hence the direction and depth of soil formation. In
the same amount of rainfall the shady slopes are more humid, vegetation is more lush, more fertile
soils are formed and soil erosion processes are relatively weaker than those on sunny slopes.

Relief is important not only for the clarification of the processes of soil formation but also for
the agricultural characterization of the area. The productivity of agricultural vehicles and transport, the
system of used machinery, the nature of the anti-erosion measures during agricultural work etc. are
directly dependent on the relief [4].

Besides the vital factors of life, weeds, pests and diseases which are spread in the fields and
gardens have significant impact on crop yields and quality indicators of the products.

The purpose of our research is to implement the geodesic surveys which reflect the relief
elements of forest brown carbonate gravel soil and forest brown clay soil in different climatic zones of
Askeran region conditioned by the diversity of geographic relief of the Republic of Artsakh (132 and
137 ha), to give the agrochemical characteristics of those regions through laboratory research which

will be the basis for developing and implementing a scientifically justified fertilizing system.
5
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The geodesic survey of 131 hectare land was done by 1:1000 scale the coordinates of the point
in the middle of the land in Arm WGS system Y=8648497,118, X=4423654,597, H=731,330, the
decline of axis 0,5 m, height system Baltic 1977. To give the agrochemical description of the soil the
area was divided into 10 and 8 hectare sections from south to north from each of which 20 samples
were taken. These 20 samples were mixed with each other and as a result 20 and 13 average samples
were obtained which were subjected to chemical study.

The weediness of the fields was determined by eyesight and 4 grade column of A. I. Maltsev.
The degree of infected plants and pests was determined by 5 and 6 grade column respectively [5].

Taking into account the fact that the second important branch of agriculture in this zone is
considered livestock breeding, we have identified the causes of low livestock production, the varieties
of illnesses preventing the development of livestock based on surveys, statistical rates and scientific
literature and we have also found out that it is impossible to imagine the further development of
livestock without preventive struggle against them and scientific treatment of these diseases.

Research results

The research showed that the primary study of the survey in one area was 131 hectares and in
the second it was 171 ha. 132 ha and 171 ha soil area hectares were factually surveyed. The first area
of the investigation is at an altitude of 705,81 meters above sea level and the second is at 842 m (the
lowest point is 671,38 meters, the maximum is 751,51 meters). Relief in the first area is a wavy area
that turns into mountainous in the northern part in the second.

The total length of the boundaries of the territory is 9270 m, from which 2500 m stretches along
Stepanakert - Drmbon highway. The maximum length of the area is 2700 m to the south from the
east, the largest from the east to the west is 670 m and the narrowest place is 440 m.

In the second area the total length is 6639,7 m from which 480,6 m stretches along Stepanakert
— Hadrut highway.

The maximum length of the area is 2660m from north to south, from east to west it is 918 m in
the widest and the narrowest is 600m. 16, 8 ha forest is involved into this area. From 173 ha of land
under study 86 is located in Aknaghbyur and 87 ha in Sarushen soil balances.

The results of the agrochemical analysis of 132 and 173 hectares of land, according to the
samples given in Table 1 and 2, show that the mechanical composition of the first soil changes from
clay sandy heavy into medium clay sandy, PH is weak alkaline (7,03-7,3), CaCO3 is absent, the
content of water solvent salts varies between 0,025 and 0,043% and the second soil area which was
formed in more humid and in lower temperature has mechanical composition of mainly medium
sandy, PH- is from weak acid to weak alkaline (6,7-8,5), CaCo; is 0,95-19,1 %, salt solvents is
between 0,031-0,059%. The diagrams in Fig. 3, 4 and 5 show that the plot formed in the conditions of
different relief conditions and climatic zones has various chemical composition.

The data on humus content in the soil samples shown in Fig. 3 show that in relatively hot and
dry climatic conditions humus content in wavy lowland is between 2,51-5,09%. In 38,4% of soil
samples humus content was 3,76-3,82% in 30,8% 5,04-5,09% in 30,8% and in 30,8% it comprised
2,51-2,56%.

In the second plot (173 ha) which was formed in more humid and mild temperature conditions
of the mountainous rough relief, the following data were recorded in these same indices: in 55% of
soil samples humus content was 1,81-2,91%, in 30% - from 3,41 to 3,97% in 15% from 4,01 to
4,21%. This is the result of wavy and rough mountain relief in which soil erosion processes have
different speed and directions.

According to the diagram of Fig. 4, the nitrogen available to plants varies from 1,26 to 2,56 mg
in 100 g soil, P, Os from 0,87-1,44mg, K,O from 38,83 -42,86 or 132 hectare in average contains 1,91
mg nitrogen in 100 g soil, 1,15 mg P, Os and 38,34 mg of 1 K,0 in 100 g soil.

Meanwhile, the samples containing 1,26-1,92 mg in this area comprised 69,2% and in 2,53-
2,56 -30,8%. In 53,8% of samples containing phosphorus its amount was about 1,11-1,44 mg and in

6
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46,2 % it is 0,78-1,10 mg P,Os was in 100 g of soil. The content of calcium in 100 g of soil was high
between 33,83-34,97 mg and in 37,60-42,86 mg sample containing calcium it was 46,2%.

In the second (173 ha) soil which was more proper with nitrogen in 100 g soil containing 4,8-
7,15 mg nitrogen, the samples comprised 65% and 2,78-3,5 % containers 35%. In 55 % of samples of
P,0:s it fluctuated between 0,65-1,0 and in 45% it reached 1,01-3,2 mg, in 50% of samples containing
K5O it fluctuated between 26,60-32,68 and in 50% -in 36,75-59,75 mg.

Meanwhile, according to the limiting numbers adopted in the RA, the soil is considered weak in
nitrogen when the nitrogen in the 100 g soil is 8 mg, medium soils 8-12 mg and in strong soils 12 mg
or more. According to Mashingin, the soils are considered weak in phosphorus when phosphorus is
available in 100 grams of soil up to 3 mg in medium, 3-6 mg and 6 mg or more in strong soils.
According to the classification adopted in Armenia soils are considered to be weak in calcium when
available calcium comprises 18 mg in 100 g, if 18-36 mg, then the soil is considered to be medium
supported and in case of 36 and more it is considered to be well supported.

Based on the above mentioned measures, we can say that both lands under study  are
considered to be poor in nitrogen, very poor in phosphorus dynamic compounds and rich in potassium.
Therefore, a special place should be given to the application of nitro-phosphorous and organic
fertilizers for any crop in any crop rotation for any fertilization system and to the use of potassium
fertilizers only under certain crops (potatoes, flax, rootstocks) which are fertilized by potassium.

The data on the contents of Ca* and MG *" ions are brought in diagram in Fig. 5 and show that
in 132 hectare area the content of Ca* ion fluctuates between 0,29 — 0,70 mg/ equiv. in 100g soil %,
and Mg™ ion is 0,15-0,83 mg/ equiv. For 173 hectare soil the rates of the same index are the
following: Ca2+ ion content is 0,29-0,90, Mg2+ -is 0,01-0,67 mg/equiv. in 100 g of soil.

Thus, in the first soil land 0,29-0,49 mg/equiv. in 100g soil % making the number of samples
containing Ca2+ ions was 69,2%, and 0,5-0,7 mg/equiv. in 100 g soil % making is 30.8%. In the
second area the rates of the same index comprised  0,29-0,50 mg/equiv. in 100 g soil % was 55 %,
0,51-0,90 mg/equiv. in 100 g. soil is 45%.

In the case of Mg2+ ion the 53.8 % of the samples the content of the ions fluctuated from 0,15 -
0,17 mg/equiv. in 100 g, in 46,2% it is 0,32-0,38 g/equiv. in 100 g soil.

In the second area in 55% it is 0,01-0,30, in 45% it is 0,32-0,67 g/equiv. in 100 g soil.

Both cases record the content of Ca2+ ions is higher which is positive from the point of view of

preserving the stability and formation of soil aggregates [6].
Research on the species composition and prevalence of weed in vegetable crop diseases and

pests has revealed that many weed species, which are root parasites, are highly harmful to tobacco,
sunflower and cabbage. Stem parasites are spread from various types of weed mint which are parasitic
on alfalfa, potato, cigarettes, currants, raspberries, beetroots, fruit trees and shrubs. Non-parasitic
weeds are subdivided into the annuals and perennials. Among annuals wild oats, goosefoot, joint
weed, false carrot, amaranth, palm grass, purslane, bitter thorn, garbage plant, boomrape etc. and from
perennials we have banewort, plantain, dock, dandelion, sage-brush, field gem, lesser bindweed, couch
grass, weed sorghum etc. are common here [7].

Table 1
The results of agrochemical analyses of 132 hectare land area according to soil samples

Water Water survey, . . .
. ..| The available nutrients in
Name Mechanical| Humus solvent | mg/eq in 100 soil lants, mg 100 g soils
of soil . PH | CaCOgj| salts % P » Mg g
sample composition % content
’ % Ca? Mg ** N P05 K,O
(1]
1 2 3 4 5 6 7 8 9 10 11
1
1301 | Claysand g0l 03 no | 0034 | 05 | 016 | 254 133 | 37,6
heavy
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1 2 3 4 5 6 7 8 9 10 11
132 | Claysand | o014y no | 0038 | 04 | 033 1.9 1,10 | 40,61
medium
Clay sand
132-3 2,53 7.4 1o 0033 | 051 | 017 127 1,00 | 33.84
heavy
Clay sand
132-4 ) 5,07 74 no 0,03 03 0,15 2.55 144 | 3496
medium
Clay sand
132-5 . 3,80 72 1o 0,025 | 029 | 0,16 1,91 111 | 33.83
medium
Clay sand
132-6 . 2,54 72 1o 0,029 | 049 | 032 1,28 0,78 | 4136
medium
Clay sand
132-7 light 2,51 75 1o 0043 | 041 | 033 1,26 143 | 3835
Clay sand
132-8 . 3,76 7.7 1o 0042 | 039 | 017 1,89 122 | 42.86
medium
Clay sand
132-9 . 5,04 74 1o 0028 | 031 | 017 | 2,53 1,09 | 3422
medium
Clay sand
132-10 5.09 72 1o 0022 | 04 050 | 256 1,08 | 3421
heavy
Clay sand
132-11 3.82 73 1o 0,031 0.5 0,15 1,92 1,12 | 3459
heavy
Clay sand
132-12 3,78 7.0 1o 0032 | 041 | 083 1.9 101 | 406
heavy
Clay sand
132-13 . 2,56 73 1o 0,038 | 07 0,32 129 123 | 3497
medium
Table 2
The results of agrochemical analyses of 173 hectare land area according to soil samples
Water | Wat
ater a ef survey,. The available nutrients in
fName OfMechanical Humus solvent mg/eq in 100 soil lants, mg 100 g soils
soil » PH |CaCO;| salts % plants, mg 190 8
composition| %
sample content . .
° C8,2 Mg2 N P205 Kzo
Yo
1 2 3 4 5 6 7 8 9 10 11
Cl d
173-1 ay san 73 | 271 | 153 | 0,048 | 031 | 03 4,83 1,01 | 308
heavy
1732 | Cvsand a9 | 164 | 0,035 | 052 | 001 | 705 | 1.83 |38.16
medium
1733 | Clavsand oo 03 | 188 | 0,046 | 029 | 0,65 53 0,79 | 26,6
heavy
1734 | Claysand oo b s ar | 65 0059 | 05 | 0,04 | 55 1,51 | 38,74
medium
1735 | Cvsand oo o s | 177 10,039 | 047 | 034 | 531 | 084 | 2828
medium
1
173-6 | Csad oo a0 | 985 | 0,046 | 089 | 008 | 683 | 117 |39.02
medium
1
173-7 Czyg;i‘nd 68 | 28 | 132 | 0041 | 06 | 005 | 529 | 085 |2688
1
173-g | Claysand el 65 1 17 | 0,045 | 039 | 048 | 283 | 067 | 3081
medium
Cl d
173-9 ay san 7 378 | 1,5 | 0031 | 053 | 006 | 28 065 |31.24
medium
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1 2 3 4 5 6 7 8 9 10 11

173-10 | Caysand oo 397 | 107 | 0034 | 055 | 002 35 1,07 | 44,15
heavy

173-11 | Caysand g ol hee | 172 [ 0045 | 05 | 05 | 528 | 32 |56.18
heavy

173-12 | Claysand oo 047 | 186 | 0035 | 04 | 051 | 552 | 216 | 3471
heavy

173-13 | Claysand g e | 190 | 0,039 | 051 | 066 | 3.48 1.5 | 59,75

medium

Aknaghbyur
[
Sarushen
38.4 D Astghashen
30,8 30,8
1,81-2,91 3,41-3,97 4,01-4,21 3,76-3,82 5,04-5,09 2,51-2,56
Fig. 3 Humus content in the soil samples (%)
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Fig. 4 The nutrients available to plants (mg) in 100g soil
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Among the common diseases threatening the cereals in the region are cereal smut, stone smut,
rusts, flour powder, mycosphaerella, corn smut and corn rust.

Phyto furosis is one of the common diseases of potato which is expressed on the leaves and
blisters. In the region cereals are damaging by the beetle, grain turtle, cereal aphids, Hensen flies,
Swedish flies, corn butterflies, corn moths, beetle worms, locusts, grigs, field mice etc.

Potatoes are damaged by colorado beetle, worms, ordinary mole cricket and so on. The most
common vegetable diseases are black legs, fruit peak rotting, cereal smut, stone smut, rusts, flour
powder, mycosphaerella, corn smut, corn rust and among viral and phytoplasmic diseases mosaics,
stolburs etc. are common.

80

69,2
70 s

- : o Astghashen
60 55 538 55

46,2

50 - Ta—

Aknaghbyur

Sarushen

40 -

30

20

10

0,29- 0,49
0,15- 0,17

Ca2+ Mg 2+

Fig. 5 In water survey, mg/equiv. in 100 g soil (%)

The vegetable crops in the region are largely damaged by the ordinary mole cricket, Colorado
Beetle, soil moths, cabbage white butterfly and aphids.

The study showed that mange of pomes, moniliose, erysiphaceae, black cancer, drupe
moniliose, gummosis, porosity, leaf curliness etc. are among the common diseases that threaten
fertility in the region.

Among the fruit pests are totrix moths, flower moths, aphids, moths, billbags etc.

In the region surveyed grapes are infected with mildium and oidium and pests are mainly grape
moths [8, 9].

Organization of feedstock base in creating conditions for the proper breeding of the livestock is
one of the most urgent issues. The creation of a warehouse for natural herbs is particularly important
which, besides being the most important resource for the organization of fodder is also of utmost
importance for the overall biodiversity. Despite the fact that the total number of animals has declined
considerably over the last 25-30 years in new economic conditions, however, in case of irregular and
improper use and the lack of necessary care and improvement measures this resource has been
endangered leading to a sharp rise of degradation, decrease of the rate of spatial growth of the plants
and level of fertility, leveling of stony and foliage [10]. The yield in the pastures is only 35-40 c/ha of
green mass and in the grasslands which are at the foot of northern slopes, the yield fluctuates within
the limits of dry grass 10-15 c/ha. The number of livestock in pastures varies between 150-200
conditional headings. One conventional head gets 2,5-3 hectares of pastures, which, even under such
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low reproduction, are sufficient to provide high levels of productivity. However, livestock productivity
indicators in the region remain low, due to inefficient use of natural habitat and lack of adequate
quantities and quality of nutrition for the feeding rack.

The breed of cattle here is the Caucasian gray which has lost its tough tribal qualities as a result
of many years of irregular and mixed crossing and gives low yielding (800-900 1) of milk. The main
breed of sheep is the Karabakh breed, which, under conditions of inadequate feeding and poor
behavior often does not express its breed potential. Although pig breed is openly forbidden by law, the
region continues this unacceptable process.

Parasitic, infectious and non infectious diseases also hinder the development of livestock
breeding.

The diseases registered in the region by 2018 are common to both Artsakh and the Republic of
Armenia.

The region registered heamitosis diseases like fascioliasis, dichrocyeliosis, birds
prosthogonimus, Monieziosis, pigs finoze, echinococcus, sheep gid, sheep dictycaulosis, ascariasis
of pigs, birds heterocigosis, among protozoan diseases piroplasmosis and theileriosis of cattle.

Infectious diseases registered in the region include brucellosis, gastric tuberculosis, pasteurosis,
anthrax, diarrhea, bradzot, tuberculosis, bird plague, pig bladder, African pig plaque, rabies etc.

Among the non infectious diseases registered are sharp edema of the cutter, cramps, dyspepsia
and clogging [11].

Conclusions and suggestions

Consequently, studying the relief conditions of 132 and 173 hectare land areas in different
climatic zones and giving their agricultural characteristics, we came to the following conclusion:

1) Implementation of the efforts of minimum development will fail if it is not secured or
insufficiently provided by any of these links (crop rotation, fertilization, struggle against weed pests
and diseases, machines, seeding).

2) Replacement of the traditional land-based desertification system with a new system of
minimal cultivation as the depth of soil cultivation, the intensification of the bedrock and the increase
in the number of operations in the conditions of traditional farming contribute to the occurrence of
such negative phenomena such as destruction of soil aggregates, acceleration of decomposition rates,
dust removal of the treated layer, loss of moisture, acceleration of erosion, increase in labor and
material costs etc.

3) Development of the proposed minimal processing system whose main and decisive linkage is
the development of the soil without the need to rely on the principle of reducing the depth of
processing and decreasing the number of operations which is free from the above mentioned negative
phenomena.

4) For many years in the case of not systematized fertilizing conditions the humus supplies of
the organic part of the soil decreased and one of the main laws of agriculture as return law was
violated.

Taking into account the above mentioned we suggest:

1. To replace the system of traditional soil cultivation with the minimal cultivation which is
widespread in many countries of the world.

2. The use of perennial papilionaceous herbs is a powerful and irreplaceable agro technical
measure especially in this area which simultaneously solves a number of problems, improves the agro-
physical characteristics of the bedrock, reduces costs for fertilization and plant protection chemicals
and prevention of the erosion process. Including the perennial herbs in the sowing process will also be
a stimulus for the development of intensive livestock breeding.

It will also solve a very important ecological issue which is the prevention of soil erosion and
abolition of the threat of desertification.
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3. When developing a scientifically-based fertilization system and determining the amount of
mineral fertilizers under the crop will be guided by the best method of determining the quantities that
contribute to maintaining and increasing soil fertility during crop rotation and providing superior crop
yield and maximum benefit [12].

We suggest the following in the field of animal breeding:

a) Long term mixed cross breeding and bad feeding led to the lost of best breeding peculiarities
of the cattle and low productivity.

b) Due to ineffective use of pastures and cultivation of feed plants the cattle is not fed properly
during pasture and nursery period.

c) Though pig breeding had been continuously considered one of the profitable branches of
animal breeding during the mentioned period, however, for the risk of infection of African pig plaque
the number of pigs decreased significantly.

Based on the created situation we suggest:

1. In order to provide complete livestock feeding in the pastureland to perform cultural-
technical improvement of natural pastures, to water the pastures and to feed the cattle in
lawns. To establish a sustainable feeding base for the nursery period including feeding
crops into the planting. To provide condensed feeds for all kinds of animals at a rate of 20-
30%.

2. To gradually replace the existing hybrid cattle of low productivity with well bred cattle of
high productivity which are bred in Askeran breeding station.

3. To breed pigs exceptionally in close and yard conditions.

4. To develop and apply corresponding preventive and curing activities against infectious
risky diseases which had recently been observed.
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CEJIbCKOXO3SMCTBEHHAS XAPAKTEPUCTUKA TEPPUTOPHUIA,
HAXOJAIUXCA B PASHBIX 3EMEJIbHO-KJIMMATHYECKHUX 30HAX
ACKEPAHCKOI'O PAHOHA

C.B. Tancrsn', C.K. Epuusin®, T.I'. Tpuropsin’, A.A. Apakesin’
IZHymuHcmtﬁ MEeXHON02UHEeCKULl YHUGepCumem
? ApmAnckull HAYUOHATLHBII ASPAPHBLIL YHUBEPCUMEm

CenbCKOXO035IICTBEHHAsT XapaKTEPUCTHKA M 30HMPOBAaHHUE 3€MEb MMEIOT Ba)XKHOE 3HAUCHHE B
Jene UX OOHUTALMK, SKOHOMHUYECKOHW OLIEHKH M, YTO KpaiHe Ba)KHO, pa3pabOTKH W pealn3aliii Mep
1o 60pbOE ¢ OIYyCTHIHUBAHNUEM 3€MENb B HBIHEITHUX SKOJIOTHUECKUX YCIOBHSIX.

Lenp uccnenoBaHusi - AaTh CEIbCKOXO3IHCTBEHHYIO XapaKTEPUCTUKY JECHBIX KOPHYHEBBIX
KapOOHATHBIX IIEOHUCTHIX U JIECHBIX KOPUYHEBBIX TNIMHUCTBHIX YYacTKOB (cooTBeTcTBeHHO 135 1 173
ra) B pasHBIX 3eMJIENENBYECKHX 30HAaX ACKEpPAaHCKOro paioHa C ILElbI0 30HUPOBAHUSA ITHX
TEPPUTOPUH, TPEUIOKUTH IIJIaH MEPOIPUATHI MPOTUB OMYCTHIHUBAHU. B pesynbrare nccienoBaHus
BBISICHWIOCH, 4YTO pelibed) H3ydaeMbIX 3EMENIbHBIX YYacTKOB -CJIOXKHBIM BOJNHHUCTBIA, KOTOPBIH
0co0eHHO Ha yuyacTke AkHax0p-CapyleH CTAHOBUTCS TOPHBIM.

Uzyuaemble y4acTkn O€OHBI Kak TyMycOM, TaKk M HEOOXOAMMBIMH JUISL  pacTeHHH
nuratesbHeiMU - BemiectBaMu  (N;P), moceBHBIe TeppUTOpUM  3apakeHbl MApa3sUTHBIMH U
HETapa3uTHHIMU MaJIOJIETHUMH M MHOTOJICTHUMH COpPHSIKaMH, OOJIE3HSIMHU PacTEHHH W BPEIUTEISIMU,
3eMJie/ieNie BEAETCS B OCHOBHOM B HEOPOIIAEMBIX YCIIOBHUSX, HE MPUMEHSIOTCS CEBOOOOPOTHI B
COOTBETCTBYIOIINX 3BEHBSIX, XMBOTHOBOJCTBO BEIETCS SKCTEHCHBHBIM criocoOoM. B pesynbrarte
3TOr0 YpPOXKaWHOCTh KYJNbTYp W MPOAYKTHBHOCTH CKOTa MPOAOJDKAIOT OCTAaBaThCS HU3KHMH,
MPOTHO3UPYETCS OMACHOCTH ONYCTHIHUBAHMA.

KiroueBble ci10Ba: TyMycC, TUTaTENbHBIC BEIIECTBA, pelibed), 00Ie3HN PACTEHUH U )KUBOTHBIX,
COPHSIKH, CEeJTbCKOX03HCTBEHHAS XapaKTePUCTUKA, 30HUPOBAHUE.

Lbipywjwgyb £ 05.10.2019p.
Ypwiunudwu b niquipyyby' 12.10.2019p.
Bpwotuwynpyby £ wnwwgpnipjwu’ 15.11.2019p.
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THE ESTIMATION OF MECHANICAL REMOVAL OF SLOPE SOIL

P. A. Tonapetyan', P. Yu. Gasparyan®
! drmenian National Agrarian University
“Shushi University of Technology

The process of interaction of working organ and the soil has been studied to investigate the mechanism of
soil removal in slopes and to prevent it. A mathematical model for evaluating mechanical soil removal in the
slopes has been developed to determine the dimension of the movement of the soil (drill) removal both down and
up depending on the slope and the change of the technological parameters of the working organ. Such equations
were obtained by the application of which the slope removal will be prevented by the regulation of structural
and kinematic parameters of the working organs of cultivating machines.

Key words: slope, soil erosion, furrow, spike, plowshare, drill, shift, parameter, trace.

Introduction

Landscape agriculture has not developed yet but it has quite sufficient amount of supplies in
enlarging the additional production of highly qualified agricultural products.

The slope soils are subjected to intensive erosion and if necessary steps are not taken, those soils
may become useless causing significant economic damage to agriculture.

It is necessary to study the procedure of interaction of working organ and soil for investigation
and prevention of soil removal mechanism in slopes especially in case of relative removal of the soil
over the surface of working organ.

Conflict setting

Many researchers have dealt with the studies of working organs of soil cultivation and soil
interaction [1,2,3,4,5,6] taking into account the theories of V.P. Goryachkin and his followers about
the interaction of soil and spike (two layered and three layered). However, there is still no definite
consistent approach for determining the trace of soil removal over the working surface of spike. Some
scientists think [3,5,6] that the soils move towards the furrow stood by the pedal of spike and some
find that [8,9,10] the soil trace passes through the plowshare to the pedal.

Generally, the trace of relative movement of soil over the working surface of spike is suggested
by 7 angle of cutting edge of plowshare (Fig.1) which, according to L. V. Gyachev [3] is defined by

the following expression
tgn=tgycose, (1)

where ¢ is the angle of working surface of plowshare and furrow bed, ¥ is the angle of cutting edge

and direction of soil removal.

While projecting the working organs of cultivating machines it is not accounted that these
machines should also work in the slopes. Consequently, during the cultivation of these slopes with the
working organs the corresponding agro technical requirements are violated resulting the worsening of
the cultivation quality.

During the action of the working organ of minimal cultivation of the soil (particularly the
arrowhead paw) in the lowlands, the tillage moves to the right and left symmetrically in the direction
of movement during which no general movement of the soil is noted. While working on the slopes the
soil moves more downslopes than upside resulting in mechanical removal of the soil [4,11,12].
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The movement of the soil downslopes is conditioned by the impact of additional forces () on
the tillage
g = Gsind,
where G-is the weight of the tillage, &-is the angle of the slope.
Let us theoretically research on the change of soil removal on the slope depending on the slope
and the parameters of working organ.

Research results

During the soil cultivation with AECO trihedral spike the tillage turns to the working surface of
the spike by 5 trace (Fig. 1). The same spike on the slope declines and takes AE; ;@ position thus
changing horizontal and vertical platforms and technological parameters. The trace of tillage
movement is also rolling with the spike as a result of which # angle characterizing the spike gets
various values in various positions.

The position of spike in space also changes under the impact of angular forces which make the
trace of the tillage, declines for some more & angle and takes AD; position.

As we can see in Fig. 1, the movement of the tillage down the slope increses from OF- to OF;.
Up to the slope the movement decreases.

To determine the dimension of tillage movement we need to have the parameters of the spike.

Fig. 1 The scheme of soil removal depending on slope

Taking into account that most working organs of cultivators of minimum cultivation of the soil
are arrowhead paws, let us study the working organ with appearance of plowshare of E width which
represents a part of trihedral spike (Fig.2).

We can see from Fig. 2 that the tillage movement on the slope is 4A; = OF;" which can be
determined by the following expression

¢ tgficosdy

 OE" = A0 1 _ apy
A, = OF] = 40 1t = op; SBTEn,
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Fig. 2 The scheme of determining the tillage removal on slopes
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2

If the OAEC spike (the part of arrowhead paw to down) declines to the width of the slope and

takes 0AE, C; position, AE; line will become the trace of spike surface on 0AE platform and y; angle

of current value of the angle (the angle of pushing side) depending on slope (#). Let us determine the

value of the angle. According to Figure 1 we can write
055

r

o8
tgy = tgyi=_-,

pa’ oA
0F 08 0B,
here — = = igy, =gy
v gy tgn o0t 9 os
Taking into account that = 0F,, we will get
05;
tgy, = tgy - 08,

In

B,B,0 triangle (Fig. 1) we will use the theorem of sinus getting the following

05, 0 By 0EF; _ =inf
_— = — = e -

sing  sinf 08, - sing

Taking into account formula (4), formula (3) will get the following expression

sinf
Sl

tgy, = tgy

From 0FE, B, triangle let us determine @ angle
@ = 180" — (B + 6), consequently

sing = sin(f + 6)
17
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Putting (6) formula into (5) we will get

sinf
zinlf+81

tgy, = tgy (7

The last expression will get the following expression for the arrowhead paw upside the slope

zin
tﬂ'}"l = wn (B8] tg}r (8)

Let us discuss the current value of # angle according to Fig. 3

C

1

O, A,

€, 7

Fig. 3 The scheme of determining £; angle

It is known that tgf = tge - cosy [3]. For A B, trihedral spike instead of # angle we will put
£ + & angle and instead of ¥ angle we will put ¥;. So we can derive

tg(B +8) =tge, - cosy,

[ )
ge, = E*E) ©)

COEFy
For the wing over the arrowhead paw we will have

(-8
tge, = iglf-8] (10)

CO2Fy

Let us use Fig. 1 to determine § angle formed by horizontal projection and direction of tillage
removal according to which we can write

- 1
ton =—F—="T_——"="""

AR AK-CO=E COFE

Changing the obtained expression we will get
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fom = tgy — tgk
S tgy - tgflcoss

Solving to tgf we will get

— tgy-cosstgn
tg.f - 1+tgy-tgn-coss (11)
Using formula (1), we will write the last expression in this way
_ tgy—cos stgy
tﬂ'f - 1+tgiycosle ° or
_ tgy=inis
tgé = 1+tgly-cosls
(12)
Consequently
_ EgFi-corsTamy
L T e —— (13)
Using 7, 8, 9 and 10 formulas and doing some mathematical changes, we will get
tgé, = sin(f + 6) - sinf - tgy.
(14)
; __ sinf-coslf+8iegy
sy = J5in? (B +87+5in? frg? (15)
Let us determine 4, unstable according to Fig. 1
cosd; = 41 — sin?y, - sin?e, (16)
After appropriate placements and certain transformations we will get
by = — 17
cosh = Tthatn 17
Placing 14, 15 and 17 formulas in (2) we will get the dimension of tillage movement
- up the slope
_ o tgE+8) l's[r!= [F+8)+zin? Begly
A, =8 cosf 4] zin? frgly+1 > (18)
- down the slope
_ o tgif-f I's[r!: (F—8)+zin? Brgiy
A =8 cosf 4 zin? fegiy+1 (19)

Using the last formulas the graphics of changing the dimension of the tillage movement were
derived depending on slope for various values of y angle by plowshare and tillage movement

(y=30%and y =55) (Fig.4).
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Fig. 4 Graphics of changing tillage removal on slope depending on the slope deviation
1- up to the slope, 2- down the slope

As we see from the graphics, parallel to the increase of deviation of the slope the size of tillage
movement decreases. Therefore, the soil removal down the slope in case of big values of 7 angle is

bigger and up the slope is rather small which it is conditioned by.

Conclusion

1. The mathematical modelling of estimating the mechanical soil removal in slopes allows to
determine the dimension of soil (furrow) and the change of technological parameters of
working organs.

2. The obtained equations allow us to prevent the tillage movement by regulating the structural
and kinematic parameters of working organs of soil cultivation.

References

1. Topsukun B.I1. Cobpanue counnenwmii: T.2. — M., 1965. —459c.

2. CuneoxoB I'.H., IlanoB .M. - Teopus u pacuer mouBooOpadaTHIBAIONIMX MamIuH. — M.:
MammHoctpoenue, 1977. — 328c.

3. TI'suer JI.B. Teopus memernmHo-OTBaNbHOW moBepxHOcTH. Tp. AUMMCX; Bem.13. —
3epuorpan, 1961. —317c.

4. bnegupix B.B., PaxumoB 3.C. CymHOCTb MNOSIBIEHUS MEXAHUYECKOH 3pO3UM IIOYB IMpH
o0bpabotke ckimoHoB CO. Hayd. Tp. — Yda: BI'AY, 2001. — c. 80-87.

5. CseunmukoB ILI. MoaepHuzanusi mouBooOpadaTHIBAIOMIMX pabouMX OpPraHoB HA OCHOBE
HCCIIEIOBAHUS IIpollecca MX B3aMMOJAEHCTBUSA C MOYBOM: aBTOped. AUC. IOKT. TEXH. HAYyK:
Yensounck, 2013. —43c.

6. Typaes JI.J. lunamuka mayra. — XapekoB: 1973. —161c.

20



10.

11.

12.

10.

11.

12.

AGRICULTURE

[Tapmak B.K. IlnyxHbIE KaHATOKOMATENN. PexkoMeHOAIMM MPOCKTUPOBAHUIO pPabOIMX
opranoB. — HoBouepxkacck, 1972. — 66¢.

BypsikoB A.C. HccnenoBanue mepeMelIeHUs] MOYBHI O JIale IUIOCKOPEXYIIero padouero
oprana. llemunorpaz, 1976. —c.11-20.

Koror I[IL.M. DxkcnepuMeHTadbHOE HCCIEIOBAHUE MEPEMEICHHs TIOYBbI 1O  KpBUIY
ctpenbyaroit nansl. Tpyast OMCXU; T.114. 1973. — c.69-71.

IMurynesckuit M.X. OCHOBBI W METOIBI H3Y4YEHHs ITOYBEHHBIX aAedopmamuii. Teopwus,
KOHCTPYKIUS ¥ IPOU3BOJICTBO CEIBCKOXO03SMCTBEHHBIX MaMH.-M.: Cenbxo3rus, 1936. T.2. —
c.421-528.

Paxumo  3.C. Mexanudyeckas dpo3us MOYBBl Ha  CKJIOHax. [pakTopel |
CeNbCKOX03sicTBeHHbIe MaHbL. — 2005. — Ne5. — ¢.37-38.

PaxumoB 3.C. Ilytn cHWXeHHS MeXaHWYeCKOW 3po3um mpu 00paboTke CKIOHOB. Te3mchl
noknanoB Ha XL Hayd.-texH. koHp. UTAY. — Yensabunck, 2000 — c.148-149.

References

Goryachkin V. P., Collections in 3 volumes, vol. 2, M., 1965, 459 p.

Sineokov G. N., Panov I. M., Theory and design of cultivating machines, M., Machinery,
1977, 328 p.

Gyachev L. V., Theory of ploughshare surface, edition 13, Zernograd, 1961, 317 p.

Blednikh V.V., Rakhimov Z. S., The essence of occurring the mechanical erosion of the soil
while cultivating the slopes, Collection of treatises, Ufa, 2001, p. 80-87

Svechnikov P. G., Modernization of cultivating working organs on the basis of the research of
their interaction with the soil, auto referat of the dissertation of requiring degree of Candidate
of Technical Sciences, Chelyabinks, 2013, 43 p.

Turaev L. D., Dynamics of plow, Kharkiv, 1973, 161 p.

Sharshak V. K., Plowshare digger, Recommendations of projecting the working organs,
Novocherkassk, 1972, 66p.

Buryakov A. S., Research on the soil removal over the paw of the spike of working organs,
Tselinograd, 1976, p. 11-20

Kotov P. M., Experimental research on the soil removal over the wing of arrowhead paw,
Treatises of Omsk AU, vol. 114, 1973, p. 69-71

Pigulevskiy M. Kh., Basics and methods of study the soil deformations. Theory, constructions
and production of agricultural machinery, M., Agricultural edition, 1936, vol. 2, p. 421-528
Rakhimov Z. S., Mechanical erosion of the soil on the slopes, tractors and farm machinery,
2005, Ne5. p.37-38.

Rakhimov Z. S., Ways of reducing the mechanical erosion in the case of cultivating the
slopes. Theses of reports in the XL scientific technical conference, ChSAU, Chelyabinsk,
2000, p. 48-149.

21



AGRICULTURE

NhIS - 631.316.022

LULRGEMrh <Nk UlULhHULUL £NAUSUNUUL SuLucusnrue

M. U.Snuwybnywi', M. 3ni. Fwuwjwpjw?
'Cuywupwh wqquihti wgnwpuyhtt hwdwuwpwb
2Cnipph pbfutininghwlwt hwdwuwpwb

Lwugbipnud  hnnwuwpdwu  dbjuwupqdp  pwgwhwjndwt b Ywujuwpgbpdwu  hwdwp
nwnuwuwuhpybip £ pwunn opqwuh U hnnh thnfuwqnbigniejwu gnpdpupwgp: Uswlyby E jwusbpnud
hnnph  dGjuwupluwywu  hnnquwuwpdwt  quwhwndwt  Jwebdwwpywywu  dnnb,  npp
huwpwynpnipntt £ tnwihu npnatiint hnnp (wnh) nbnwownpdh dtdnientup, huswbu jwugny ubippl,
wjuwbu £ ybpl, Yuiudwsd jwueh phipnieintuhg W pwunn opquuh wnbfuuninghwwu wywpwdbiwpbiph
thnthnfunieintuhg: Unwgyby Gu hwjwuwpnudubip, npnug Y4hpwndwdp htwpwynp Yhuh hnnuidowy
dopbuwubpp  pwunn  opqwuutpp  Ywnnigwdpwihu U Ypubdwwnpyulywtu  wwpwdbwpbph
Yupgwynpdwdp Ywufuwpgbit hnnuwnwpnudp jwugbpnid:

Pwuwih pwnbp. jwuy, hnnwuwwpnd, wynu, ubw, funth, wn, nbnwownd, wwpwdbup,
hbGunwaghd:

YIK -631.316.022

OIIEHKA MEXAHUYECKOM 3PO31UHU MMOYBBI HA CKJIOHAX

1 2
II. A. Tonanersn, I1. FO. I'acnapsin
'Hayuonansnviii azpapnviii ynusepcumem Apmenuu
*IIywunckuii mexnonozuueckuii ynugepcumemn

Jia BBISBIIEHUS W TPEOTBpAIIEHHS MEXaHM3Ma 3PO3WH Ha CKJIOHAX ObUI M3y4YeH MpOIEecC
B3aMMOJEHCTBUSL pabodyero opraHa M TO4YBBL. Pa3paboTaHa MaTeMaTHuYecKas MOJENb OLEHKHU
MEXaHWYECKOW 3pO3UH MOYBBI Ha CKJIOHAX, KOTOPas MO3BOJISET ONPEACIUTH BENUUNHY NT€PEMELICHUS
MOYBHI (TJIacTa 3€MJIM) KaK MO CKJIOHY BHH3, TaK M BBEPX, B 3aBUCMMOCTH OT HAKJOHA CKJIOHA U
W3MEHEHUS! TEXHOJOTWYECKHUX TMapaMeTpoB paboyero opraHa. bbpuiM IOJMy4YeHBl ypaBHEHUS,
IIPUMEHEHUE KOTOPBIX IMO3BOJUT MPEAOTBPATUTh IPO3HIO ITOYBBI HA CKJIOHAX ITyTEM PEryJUPOBAHUS
KOHCTPYKTHUBHBIX M KHHEMaTHYECKHX IapaMeTpoB pabouyumx OpraHoB IMOYBOOOPaOaTHIBAIOLINX
MaIIHH.

KiroueBble ciioBa: CKJIOH, 3p0O3UA MOYBbI, 6opo3;[a, KOJI, JICMEX, IJIaCT 3€MJIU, NCPEMCIICHUC,

napaMmeTp, TPaeKTOpH.

Lbpluwjwgyt ' 09.07.19p.
Spwfunudwu k ninupyyt;' 09.07.19p.
Bpwotuwynpyby b nywgpniejwu’ 17.10.19p.

22



ECONOMICS

UDC —-332.13:334.76

PROBLEMS OF ASSESSING THE EFFECIENCY OF TAX PRIVILEGES
IN THE REPUBLIC OF ARMENIA AND ARTSAKH

K.A. Nersisyan
Shushi University of Technology

Discussions on the methods of assessing the effectiveness of tax privileges which are the major instrument
of tax policy, have recently become more frequent in domestic and foreign scientific and professional
discussions. These issues have become more pressing in countries with transitional economies, including the
Republic of Artsakh, where the rooting of approaches to the social, economic and budgetary benefits of tax
privileges is still insufficient. These issues are more important in the context of recent tax reforms in EEU
member states.

Key words: tax policy tool, tax exemption, tax expense, efficiency of tax privileges, efficiency
assessment, methodology of evaluation, loss of income, tax privilege.

In all modern countries, including those internationally unrecognized, various tax policy
instruments, the importance of identifying the problems of ensuring the justification of the institute of
tax privileges and examining the issues of developing and applying effective mechanisms for their
resolution are of particular importance.

In different periods of the development of tax system in RA various and numerous tax
privileges were determined for which the superpowers, priorities and challenges became the basis
which were periodically reviewed.

Their provision was implemented still in the primary stage of the formation of tax systems
which are preserved up to now. The privilege of tax of revenue concerns, particularly, the sphere of
agriculture, resident and non resident organizations with foreign investments.

The tax privileges which are foreseen by tax legislation in RA are mainly given to with the
following purposes:

a) due to the impossibility of liquidating of lack of payment or avoiding the taxes and/or
impossibility of correct registration of the base and tax object (agriculture, IT)

b) the motivation of rising the economic activity to improve the business and investment
atmosphere aimed at forming more favorable tax atmosphere for business entities and rising the
competitiveness of economy

¢) to support certain social issues as poverty, helping the poor, health care, educational,
scientific and other issues of the spheres

d) field priorities such as system forming enterprises and spheres from traditional fields to high
technologies and IT having appropriate inner potential to form the description of the economy. Not
denying the role and significance of tax privileges to accomplish the above mentioned task, let us
mention here that they also can have negative impact and consequences which are mentioned in
different scientific-professional frameworks.

The following conclusions are worth attention:

Tax privileges and freedom make the tax system worse in terms of neutrality, efficiency and
simplicity'.

As a result of handling tax privileges the reduction of tax responsibilities for certain people may
be the reason for corruption”.

" Toder E. Tax Cuts or Spending — Does it Make a Difference?//National Tax Journal, September, 2000, Vol.
53, No. 3, Part 1, p. 362
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The study of economic literature shows that there is generally negative attitude towards tax
privileges.

It is worth mentioning that by solving short term tasks the tax privileges result distortions of
economic mechanisms and redistribution of resources in long term period which at last liquidates all
the positive gained from the investment of the privilege making negative influence on other spheres of
economy and participants.

Hence, tax privileges and freedoms make the tax system worse in terms of neutrality, justice,
efficiency and simplicity’.

There are many researches which show that tax privileges, foreseen to implement this or that
purpose, don’t serve these purposes in many cases or generally, but very often become means to avoid
many obligatory state payments for the representatives of shady field.  Hence, the decision about the
accuracy of providing tax privileges should be accepted taking into account such important
circumstances as direct losses of state incomes, simplicity of tax administration and legal demands,
market and distributive impacts and also market imperfectness and possible impacts of external
factors.

It is worth mentioning that depending on the sphere of their implementation, tax privileges can
have the following impacts:

- budgetary,

- social,

- economic.

Budget influence represents itself the provision of further tax incomes to the current tax
expenses.

The social outcome is manifested by rising living standards, employment and other social
indicators.

In case of economic result financial resources of taxpayers are increasing which can be used to
expand production and create new jobs and to increase profits.

According to above mentioned, there is a need to evaluate the effectiveness of each tax privilege
which will have a major role to play in its inaction and application.

In this regard, the following methods of assessing tax privileges are used in foreign practice:

- method of missed /lost/ revenues when the tax privilege is absent, the payable sums are
calculated and they are considered as paid in fact,

- method of renewed revenues in case of which the sum of additional paid taxes is determined as
a result of elimination of tax privileges taking into account the change in behavior of tax payers and
impacts of other taxes.

- method of equivalent costs in case of which those direct costs are calculated which the state
will cover when the cost will be paid to tax payer in the form of direct subsidiary transfers paying all
the taxes by the latter”.

The first method is given the priority in the world practice as in this case the calculations are
made easily.

In the second method tax privileges are assessed taking into account the change in taxpayer
behavior and the impact of other taxes that require factoral analysis and the application of a wide range
of data.

? Cavalcanti C., Li Z., Reforming Tax Expenditure Programs in Poland, World Bank Policy Research Working
Paper No. 2465, October, 2000

’ Karapetyan H., Ways of tax regulation and their main priorities, Armenia, Finance and economics, 9-
10/1993-94, January, 2016, p. 65

* Mayburov L, A., Ivanov Yu, B., Tax privileges, Theory and practice of their application, Unity-Dana, 2014, p.
116
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The third method is the simplest but it requires taking into account all budgetary costs to
achieve the goal set.

It should also be noted that, despite the simplicity of the first method, it requires some
methodological knowledge for statistical reporting of tax reports.

Indeed, the provision of tax privileges and release can be justified if they

1) Clarify the market failures,

2) Are directed to the solution of the hot issues,

3) Do not create additional complications in tax legislation

4) Do not distort the behaviour of economic entities,

5) By associating the principle of «cost-revenues» they are more effective than the direct
budgetary expenses’.

At the same time, the application of tax privileges should be accompanied by appropriate
justifications including the answers to the following questions:

1) Why the application of new tax privilege is principally necessary,

2) What the aims of such approaches are and how the success or failure of such event will be
measured,

3) What proofs can be brought to the benefit of the thing which shows that the tax approaches
will enable to reach the goals set with acceptable costs,

4) Why the tax privileges are preferable than direct budgetary costs to reach the goals set’.

The Ministry of Finance of Armenia has been assessing the size of budget expenditures as a
result of tax privileges on a macro-level and sectore basis since 2015, including only three types of
taxes - VAT, income tax and profit tax, the results of which are published in annual budget
procedures.

It should be noted that the practice of estimating and publishing tax expenditures has not yet
been embedded in the budgetary process of the AR.

The following table can be compiled from the data provided by the Ministry of Finance of
Artsakh according to our oral inquiry:

Table 1
Estimating the tax costs in RA in 2016-2018

Years Size of tax expenses Weight in tax revenues Weight in GDP
(mln AD) (percent) (percent)
20167. 12,934 39,88 5,63
2017p. 12,773 32,10 4,69
2018p. 13,323 24,89 4,29

Based on the data presented in the table, we can conclude that in 2016-2018 the share of tax
expenditures in the Republic of Artsakh decreased by about 15 percentage while it decreased by 1,34
percentage in the period related to GDP.

More comprehensive and characteristic data on tax privileges in the Republic of Artsakh can be
obtained if methodological approaches are introduced to assess the effectiveness of tax privileges in
the country.

Let us note that tax expenditures have been assessed in the Republic of Armenia since 2015 but
they are not implemented yet at the level of tax-exempt organizations, in particular their fiscal,

> Hungerford T. Tax Expenditures: Trends and Critiques. CRS Report for Congress. September 13, 2006. p. 11.
% Toder E., Wasow B., Ettlinger M., Bad Breaks All Around: The Report of the Century Foundation Working
Group on Tax Expenditures. The Century Foundation Press, 2002, p. 28-29
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economic and social impacts or effects are not assessed and «consequences of tax expenditures» are
not matched for direct budget expenditure and the indirect impact of tax costs is not assessed.

Besides, the legislative bases for assessing «tax expense» are not adopted. Such a situation is
also typical for many transitional and developing countries, but this cannot be an excuse for not taking
adequate steps.

The assessment of «tax costs» implemented by the Ministry of Finance is not done legally and
has no stated regulations and working procedures .

The importance of assessing the effectiveness of tax privileges and addressing the identified
shortcomings and addressing these issues is also emphasized in the recently adopted document of the
Government of the Republic of Armenia adopted on November 25, 2019, «Strategy for reform of the
public finance management system of 2019-2023» where it is stated clearly that it is necessary to
evaluate the effectiveness and targetability of the existing main tax privileges and then the tax
privileges having low effectiveness and targetability should be abolished.

One more important circumstance also.

By the corresponding resolutions of the government of Russian Federation on 2019, April 12
and June 22 the methodological approaches and demands of estimation the efficiency of tax privileges
were confirmed thus finishing the legislative and legal settlement of this urgent issue.

And just recently by the resolution of the government of one of the member countries of EEU
Belarus on October 30 the regulation of assessment of the efficiency of tax privileges has been
confirmed®, °.

According to the importance of those facts above mentioned and considering the fact that
currently the issues of balancing tax policies and harmonization in EEU countries are being discussed,
it is quite urgent and necessary both in Armenia and Artsakh to develop the system of estimating tax
privileges taking into account the peculiarities of the social-economic tasks and the experience of the
transit countries.

As currently the methodology of estimating tax privileges in the Republic of Artsakh is being on
the agenda, the following requirements can be suggested for its development

1. Methodical criteria

=  Tax privilege, identification of criteria of expected results in the end of its application and
provision,

=  Determination of sources of analyses of tax privileges,

=  Development of monitoring and estimation of tax privileges.

2. Mathematical (calculating) criteria

= Identification of time log of manifesting the result after inserting corresponding privilege

= A combination of tax expenditures and related outputs at high prices

=  Economietric analyses of multi vectoral impact of tax privilege

3. Organizational criteria

=  Formation of organizational events

=  Creation of specialized structures estimating the efficiency of tax privileges

4. Criteria of experimental assessment

= Legislative approval of tax privileges in the tax legislation, preliminary discussion of the expert
group with the specialists of relevant state bodies

= Involvment of experts for analyzing the effectiveness of tax privileges

=  Survey of organizations, enterprises and business entities for the application of tax privileges
and demand.

7 Ara Qaryan, The issues of assessment of the effectiveness of the state budgetary incomes and tax costs, what to
do? 2nd economic revolution, perception and implementation, scientific—practical summit

¥ Ministry of Finance of Russian Federation, the direction of budgetary, tax and custom-tariff policy on 2020 and
plan period of 2021 and 2022. The document is presented in www.consultant.ru. 25.11.2019, p. 45

? http://www.pravo.by/novosti/novosti-pravo-by/2019/november/41911/
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ITPOBJIEMbBI OHEHKH DPPEKTUBHOCTHU HAJIOT'OBBIX JIBI'OT B
PECITYBJIMKE APMEHUS 1 PECITYBJIMKE APITAX

K.A. Hepcucsin
Llywunckuti mexuono2uyeckuii yHueepcumem

B nmocnennue rogpl AMCKYCCHU O METOAAX OLEHKH 3()(HEKTUBHOCTH HAIOTOBBIX JBIOT, KOTOPBIE
SIBIISIIOTCSL OCHOBHBIM MHCTPYMEHTOM HaJIOTOBOM MOJUTHKH, cTanu Oojiee YacTHIMH B OTEYECTBEHHBIX
1 3apyOeXHBIX HAYYHBIX W MPO(PECCHOHAIBHBIX NUCKYCCHSX. DTH BOIPOCHI CTAHOBSITCS BCce Oolee
aKTyallbHBIMH B CTpaHaX C IEPEeXOJHOW DKOHOMHUKOW, BKiIIOuUas PecnmyOmuky Apiax, B KOTOPBIX
HEJIOCTaTOYHOE BHUMAHUE YIEJACTCS OLIEHKE COLMANBHBIX, HSKOHOMHYECKHX IIOCIECACTBUI
NPEICTABICHHBIX HAJIOTOBBIX JIBIOT W YKOPEHEHHIO  IOAXOAOB M3MEHSEMOCTH BO3IEHCTBUS
HAJIOTOBBIX JIBTOT Ha OIOKETHBIE JOXOJBI.

OTH BOIPOCH 00PETAIOT elle OONBLIYI0 Ba)KHOCTh B KOHTEKCTE HEJaBHUX HAJIOTOBBIX pedopm
B rocynapcrBax-unenax EADC.

KiiroueBble c10Ba: HHCTPYMEHT HAJIOTOBOM MOTUTHKH, OCBOOOXKICHHE OT HAJIOTOB, HAJIOTOBBIC
pacxoabl, 3(h(GEKTUBHOCTh HAJOTOBBIX JIBIOT, OleHKAa 3()()EKTHBHOCTH, METOMOJIOTHS OILICHKH,
notepun 10xoa0B, EADC, cHHXpOHH3a1Ms U TapMOHU3ALUSL.

Lbpywjwgyb £ 02.12.2019p.
Spwlunudwu b niquipyyb)' 03.12.2019p.
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A NUMBER OF ANTI CORRUPTION ACTIVITIES IN ARMENIA

A.S. Saribekyan

Yerevan State University

Corruption is considered one of the key issues in the modern world nowadays which the importance of
fighting against is conditioned by. Developments of corruption in Armenia are also very worrying. Despite the
fact that the corruption in Armenia has relatively good rating compared to regional countries, it is still quite
below the average global rate of corruption. This means that a benchmark above the average global rate of
corruption should be set as the target of the fight against corruption and one of the main objectives of the fight
against corruption should be regarded the gap between the indicators of factual and targeted corruption. The
article outlines the main directions and principles of the fight against corruption in Armenia.

Key words: corruption, anticorruption programs, shade economy, tax potential, shade
indicator, economic corruption, fight against corruption, rating position of corruption, world average
evaluation of corruption, index of comprehending the corruption.

Introduction

The fight against corruption is recognized as one of the main directions of the strategy of
national security in Armenia.

The corruption, penetrating to all spheres of social and economic relations, has become a quite
complicated and multi-layered phenomenon. From this viewpoint corruption may be characterized as
«deterioration and deformation of the system in vitally important spheres» of social, political, social-
economic, cultural and psychololgical and moral multilateral relations  [1: 196-197]. In the context
of such perceptions of corruption, the role of economic corruption is crucial in its multifaceted
manifestations. Its essential feature is that by directly participating in illegal redistribution of public
income created by economic entities, it damages both the economy and public life thus becoming a
serious threat to national and international security.

Set of conflict and research results

The main task of anti-corruption activities in Armenia is to effectively prevent corruption and to
apply public support measures to reduce corruption levels in both public administration and a number
of spheres and sectors of the economy. Improvement of the RA legislation which regulates the policy
of development of the sectors and spheres involved in the fight against corruption corresponds to
international standards and one of the most important directions of prevention of corruption are also
the effectiveness, transparency, publicity and accountability of the activities of state bodies. It will be
facilitated by the clarification, improvement of the functions of state bodies, the definition of
professional standards of employees. Criminalization is one of the directions of no less importance.

Corruption is regarded as one of the key issues in the modern world nowadays due to which the
attention of the world community is focused on fighting against it and preventing it. The problem has
become even more topical and urgent today amidst the conditions of widespread development of
corruption.

According to estimatations of various international sources'® , developed countries with a high
standard of living are at the forefront with low level of corruption which fight continuously against

' Source Transparency International. Corruption Perceptions Index 2018
https://www.transparency.org/whatwedo/publication/corruption_perceptions_index 2018
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corruption. And, on the contrary, developing countries with particularly ineffective governance system
and low level of socio-economic development such as Azerbaijan, Russia, Ukraine, Kazakhstan, Iran
etc. are especially noted as highly corrupted in rating list.

Armenia is now in rather favorable situation in terms of corruption rate compared to other
countries of the region occupying the 105" place (Fig. 1).
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Fig. 1 Position of RA according to the index of corruption rate [2]
According to the data by Transparency International organization, the corruption rate which had

been fluctuating during the last 11 years in Armenia, has not shown stable behavioral tendencies. Such
a picture we have according to the estimation of corruption level by Freedom House (Fig. 2).
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Fig. 2 Corruption level in RA according to Freedom House [3]

According to the chart, the level of corruption in Armenia had declined by only 0,25 points over
the last ten years which is a very small indicator and is largely due to not the anti-corruption policy
adopted by the state but to the increasing corruption concealed by modern technological opportunities.

The indices of corruption of Armenia which have shown some fluctuations in recent years have
not been changed significantly. This is due not only to the inefficiency of anti-corruption programs in
the country but also to the progressive corruption rates in other countries which condition the
relatively stable unfavorable position of Armenia in the ranking. This is also evidenced by the fact that
the assessment of corruption in Armenia is still below the world average (Fig. 3).
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Fig. 3 The estimation of corruption of RA and World average [4]

So we can conclude that the realistic and basic criterion of aimed fight against corruption in
Armenia should be adopted the one which is higher than world average and filling the gap between the
factual and purposeful indices of corruption should be regarded as one of the main issues of fighting
against corruption.

The interrelated and interconnected wide scale evaluations of corruption and  <<shade>> have
deep negative impact on the social-economic developments of the country [5:164-182].

0 shade economy forms corruptive relations in those spheres of politics and economics
which the welfare is dependent on,

O shade economy is developing in the conditions of severe corruption of state
government,

0 corruption effects the continuity of shade economy and development of illegal
activity,

0 corruption creates bases for the formation of new spheres and new types of shade
economy.

Despite the contextual features and functional differences of corruption and the shade economy,
there is a close interdependence and interconnection between them, whereby the shade economy
generates corruption and the corruption, in its turn, promotes shade activity, creates serious misbalance
and distortions in macro and micro economics.

Practical observations [5] in corruption and <<shade>> also state the direct relation of
corruption level and the scales of shade economy/the higher is corruption the larger are <<shade>>
developments and vice versa/ and their impact on social-economic situation of the country.
Particularly, mainly the same countries appear in high, low and middle groups with targeted rating
groups of corruption and shade economy with certain exceptions. Taking into account the given
patterns of interaction between corruption and the shade economy and regarding corruption and the
shade economy as the key component of “anti-economy”, it is important to fight against corruption
through a coherent and systematic approach by ceasing corruption and reducing the shade economy
and by regular implementation of proper activities. This should be one of the important approaches to
the fight against corruption.

In the modern world, corruption is one of the most important issues in the creation of a
competitive economy and the formation of civilized entrepreneurship. According to Transparency
International [4], about 40% of entrepreneurs around the world have to corrupt to provide “favorable”

~ The world average rate of corruption is calculated by the average indices of the countries included in the
research. The data of corruption have been calculated by multiplying them by 10 since 2012 conditioned by the
change of estimation methodology for the security of their compatibility. The RA average corruption rate was
calculated by their arithmetical average.
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conditions for their business and to avoid tax payments. In developed countries this rate is 15%, in
Asian countries - 30% and in CIC countries - 60%. Armenia is not an exception either. The problem
has become more evident on the one hand in case of slow economic growth and reducing tax revenues
and on the other hand in the continuing tendency of the business world striving for “shade”. In this
context the issues of reducing the formal economy, reducing tax evasion and thus bringing the
collected taxes to the maximum tax potential are of utmost importance [6:178-197]. Here the
remarkable statement of RA Minister of Finance Atom Janjughazyan is notable: “We have to bring
our tax revenues to our tax potential or we have to agree that we have no shade and no problem.
According to our estimation the taxes collected for 2018 are less for about 438 billion drams without
the share of privileges» [7].

The tax potential is the sum of the taxes actually collected and the tax breaks (unpaid taxes)
stated by the administration and legislation. Tax administration may not be perfect not only in
Armenia but in other countries as well, as it would be possible in case of perfect tax legislation which
is also not realistic. In such conditions, part of the tax revenue circulating in the economy is concealed
by legislative and administrative gaps without replenishing the state budget. Thus, the tax legislative
and administrative gaps are the uncollected revenues of the state or so called unpaid taxes. Thus, the
issue of reducing administrative and legislative gaps in the country, unpaid taxes /tax shadowing/,
maximizing the collection of taxes and bringing it closer to tax potential is an important priority in the
fight against corruption.

Here we should understand how many the administrative and legislative gaps are and what the
acceptable start is, how much the unpaid taxes and tax shade are, how the tax potential is according to
the legislation and what the permitted start of inclination from the maximum rate of tax collection
form tax potential etc.

Unfortunately, we should say that all these question are missed in official statistical
publications. In this regard the actual rate of 438 billion AMD which was officially announced on
unpaid taxes in Armenia in 2018, allows us to suppose that it is possible to calculate. Moreover, by
middle term cost program of RA the targeting is improving year by year for 0,2 percent of GDP to the
tax administration [7]. Such calculations are done in fact but they are not published. Even such key
indices as shade volume, shade weight in GDP etc. are not available. Despite the opinion that it is
difficult to give the proper estimation to the shade, however, it is implemented in international
practice. Often it is estimated by the index of unpaid taxes to current GDP. It enables to estimate the
concealed real revenue and product life cycle and get the real picture of the economy. On the contrary
we will have the distorted picture of the economy: the real size of GDP is distorted because the
uncounted portion of goods and services for satisfaction of public needs is not accounted while
determining GDP.

The inclusion of the shade indicator in GDP will limit the possibility of various speculations of
the GDP indicator on the growth of the economy, increase of tax rates, reduction of shade etc. which
in its turn will allow to calculate the state tax burden, to assess the possible tax revenues and/or tax lost
revenues. Such approach will promote the abolition of monopolies in Armenia and the formation of an
open competitive economy [8:86]. If the shade/GDP ratio is clearly calculated and formally adopted,
then ... it will mean that the economic policy of Armenia should be revised and the tax field should
be changed” [9], where the shade/GDP ratio along with the tax/GDP ratio should be key index and
should be viewed as a target indicator of the fight against shade. The indices of tax potential, collected
revenues and unpaid taxes are also important here. It means that all of these criteria must be formally
adopted, calculated, published and circulated. This approach should be a key component of the fight
against corruption and shade.

One more important point is noted in the fight against corruption: as we see in Table 1, the
estimations of various international sources on corruption are quite different. It can be supposed that
this is due both to the methods used in evaluating corruption and to the factors and criteria selected for
evaluation. This obviously complicates the objective and complex identification of the developments
of corruption, their manifestations and existing problems. This is particularly relevant to Armenia as
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regulated assessments and analyzes of corruption and shade are not formally carried out yet. And their
assessments by researchers and stakeholders are mostly sectoral with serious deviations from current
regulations and/or sometimes contradict them. For example, in the analysis of corruption and shade
economy in Armenia there is an inverse dependence in certain cases: in case of the growth of the
shade economy there is a decline in corruption and vice versa [5: 178]. Taking into account that the
possibility of such developments practically tends to be zero, we may only suppose that the results of
such analysis may be due to either the lack of information or methodological misunderstandings.

So we can conclude that the task of clarifying the methodology of calculation of “shade” and
corruption and the balance between them is very severe today in terms of regarding the totally
objective estimation of corruption and “shade” and their impact on the social-economic situation of the
country and, consequently, as a guarantee of proper diagnosis and correct solutions of the situation.

Such an approach will enable to totally estimate the economic situation and make the policy of
the country more targeted, and, at last, to terminate the doubts towards the estimation of the index
and/or limit the chance of their manipulations.

In addition it should be noted that the experience of different countries has shown that the best
result in the process of assessing and calculating tax potential and shade can only be achieved through
joining the efforts by state legal authorities and through mutual understanding and effective
cooperation of state and society as an effective means of fight against corruption.

According to the Survey on Corruption among those with higher education in the Republic of
Armenia -, 60,9 % of respondents consider corruption to be very topical in Armenia and 23,9%
consider it to be topical thus considering that there are more important issues, 2,2% do not consider it
topical at all and 13% find it difficult to answer the question. 39,1% of respondents definitely criticize
those corrupted, 28,2% criticize more than agree with, 17,4% are more indifferent than to criticize and
15,2% does not criticize such people at all. 37% of the respondents clearly criticize the people who
initiate corruption and do it and 10,9% do not criticize such people at all. 69,6% of the respondents
consider the level of corruption in Armenia high and 19,6% - very high. 54,3% of the respondents
believe that the level of corruption will decrease in the near future, 17,4% - it will decrease
significantly, 21,7% think it will not change and 6,5% find it difficult to answer this question. The
results of the survey create a rather contradictory picture. On the one hand, the level of corruption in
Armenia is considered high, but there is no general intolerance regarding the practice of corruption
and on the other hand, they believe that the level of corruption will decrease in the near future. This
means that there is still no clear attitude towards corruption in our country which implies consistent
work by the state and public level to realize the danger of corruption and to create an atmosphere of
public intolerance in the country as a key component of the fight against corruption.

Conclusion
Summarizing, we can say that corruption and the shade economy in Armenia have systemic
character with serious structural problems which means that the fight against corruption and shade
economy must be systemic as a priority for structural reforms. The experience of foreign countries
shows that in order to rise the level of effectiveness of the fight against corruption the policies adopted
by these countries are developing in one direction with the establishment of an independent anti-
corruption institutional body that will regulate the implementation of all measures aimed at reducing
corruption.
We suggest creating an anti-corruption strategic plan among the fighting activities noted in
Armenia which will have
» organizing and implementation of activities of certain events,
»  monitoring and evaluation of the project,

“ The survey was done by their own initiative. The targeted group were people with higher education.
Questionnaire was formed by the authors of the following book —Levakin I. V., Okhotskiy E. V., Okhotskiy I. E.,
Shediy M. V., «Anti corruption activities», manual and practice for baccalaureate and specialists /under editing of
E. V. Okhotskiy, 3" edition, M., publishing house Yourite, 2018.
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» summarizing the reports on the progress of the implementation of the project etc.
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OCHOBHBIE HAITPABJIEHHUA U ITIOAXOAbI BOPHBbI ITPOTUB
KOPPYIILIUA B PA

A. C. Capubexsin

Epesanckuii 2ocyoapcmeennblii yHugepcumem

Koppymnuus cerogusi cuuraercss OAHON M3 KJIIOYEBBIX MPOOJIeM B COBPEMEHHOM MHpE, YeM U
00ycioBIeHa Ba)KHOCTh OOpbOBI MPOTHB Hee. B ApmeHunu takxe 00opbOa NPOTUB KOPPYIILUM CTajla
aKkTyanpHOM. HecMOoTpst Ha OTHOCHTENHHO XOPOIIYI0 PEHTHHIOBYIO MO3UIMIO KOPPYIIMH ApMEHHH
[0 CPaBHEHMIO C TEPPUTOPUAIBHBIMH CTpPaHAMH, OHA HaMHOTO HMXKE CpeJHEeH BCEMUPHOM OLIEHKU
KOppyHLMU. DTO O3HAa4YaeT, YyTo B ApMEHMH B KadyecTBE LEJICBOW KpUTEpUH OOpbHOBI NMPOTUB
KOPpYIILMH HYXHO yCTaHaBJIMBATh I10Ka3aTelb BBHIIIE CpeIHEHl BCEMHPHOW OLIEHKH, W OJHOW W3
OCHOBHBIX Mpo0JeM OOpbOBI NMPOTHB KOPPYILUH PAacCMaTpUBATh INPEOAOJICHHE CYILECTBYIOLIETO
paspbiBa Mex1y (HaKTHUECKON U 1IEIeBOI MOKazaTelssMi KOPPYIIMHU. B cTtatbe Takke TpeacTaBleHbI
OCHOBHBIE HAPaBJICHUS U MPUHIUIHAIBHBIE TIOJX0bI OOpbOBI MPOTHB KOPPYIIIMK B ApMEHUH.

KioueBble ci10Ba: KOppynuus, TeHEBass SKOHOMHKA, 60pb0a MPOTUB KOPPYILHH, PEUTHHTOBas

MIO3ULMS KOPPYIILUH, CPEIHSIA BCEMUPHAs OLIEHKA KOPPYIILUH, HHJIEKC BOCIIPUSATUS KOPPYIILUY.

Lbpywywgyty &' 11.07.2019p.
Spwiunudwu k ninupyyb)' 16.07.2019p.
Bpwotuwynpyby k nywgpnipyut’ 12.12.2019p.
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ABOUT THE ROLE OF ENVIRONMENTAL PROTECTION
IN ECONOMIC DEVELOPMENT

D. K. Poghosyan
Shushi University of Technology

The article highlights and discusses environmental issues from the point of view of economic
development. Emphasis is placed on the need to develop an environmental orientation and an environmental-
based structural policy for economic development, as well as to ensure environmental balance, which is
reviewed as an important precondition for minimizing the factors limiting the country's economic growth and
enhancing the role of environmental protection in sustainable economic development. There is a need to
increase the role of environmental protection in the development of the economy by outlining appropriate
targeted steps and measures.

Key words: Economic growth, economic development, natural resource, material resource,
environmental balance, balanced use of nature, environmental orientation and environmental policy,
sustainable development, environmental policy.

Currently, the protection of the natural environment has become, among other sciences, also an
issue of the economic study. Continuous growth and development of the public production brings
forth the negative environmental alterations. The human society has entered into the age of economic
and ecologic alterations peculiar by the increase of the global environmental challenges, enlargement
of the exploitation of natural resources, reduction of the recovery capability of the environment, and
increase of unfavorable effect of human activity on it. There forms a situation when the society is not
able to eliminate its own negative natural after-effects that have a growing significance in respect of
the recreation and people’s growing demands.

Any economic development is based on the three factors of the economic growth: the capital,
the work power and the material resources.

Currently the unrecoverable natural resources are consumed because of their unlimited use by
the mankind, and the consumption of the recoverable resources overgrows rapidly, exceeding their
capabilities of reproduction and recovery. Thus, on the current stage of society development, the
material resources become the limiting factor among the three factors of economic growth''.

Today a significant attention is given to the issue of the innovatory economic development,
within the framework of which we study the role of human capital in the innovatory economic
development'” and the ecological business as a prospective factor of the innovatory economic
development and imperative need for time'". According to the recent point of view, the use of the
ecological innovations and the means of production organization ensuring the environment protection
allow maintenance of the best possible balance in the regional economic development and the
environment protection. Persons studying this issue (K. A. Kuznetsova, D. A. Detkina) present the
conception of the social and ecological responsibility of enterprises in the modern world, with the
following main point: each company that strives for success not only must have an active social

11 Kotenko A. L., Theoretical basis of resource saving as the key factor of economic development,
Bulletin of Astrakhan State Technical University, Ne 4, Publisher: Astrakhan State Technical
University, Astrakhan, 2007, p. 19-22.
2 Gadieva M. B., The role of human capital in the innovational development of Russia’s economy:
The challenge of time Bpemenu, Bulletin of the Moscow University. Issue 6: Economy.
Publisher: Moscow State University named after M. V. Lomonosov" Publishing House (press), Ne
6, Moscow, 2009, p. 3-14.
13 Kuznetsova K. A., Detkina D. A., Environmental business as the prospective element of the
innovational development of the region’s economic, Economic of knowledge: The innovative
ecosystem and the new industrialization of the region, Scientific editor V. V. Yermolenko.
Publisher: Kuban State University, Krasnodar, 2017, p. 114-112.
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responsible position, but also must follow and be in compliance with the legislation of the
environment protection and take care of the improvement of the ecological situation'*.

Currently an urgent issue is also the development of such strategy that is based on the economic
development of the society in an ecologically acceptable way. Actually, the necessity of maintenance
of environmental balance and addressing the economic problems of the sustainable development
conception is emphasized. Regarding the principal issues of economic development, it is defined as a
development when the means of production and the level of their use do not endanger the mankind
and the nature, both in present and in future. The principles of the sustainable development are stated
in the Rio Declaration (1992).

The introduction of resource-saving technologies and increase of efficiency of resource
consumption by minimizing the waste and recycling has been considered as a temporary solution for
the issue of ensuring the ecologically acceptable economic development. The main steps of this course
have been revealed on the UN World Summit on Sustainable Development (RIO + 10, August, 26 —
September 4, 2002). The leaders of 179 countries worldwide accept the unprecedented global
program-plan for the XXI century’s activities within the scope of the sustainable development, and the
common strategy for the environmental, economic and social issues. According to this agenda, the
issues of the fight against poverty, protection of the atmosphere, water resources and biodiversity,
support of agricultural sustainability and a number of other issues of sustainable development.

These issues include prevention and minimizing of waste, recycling of resources, as well as use
of alternative ecological net materials. Implementation of these steps includes participation of the
governments and all the interested parties, in order to minimize the negative effects on the
environment and to increase the efficiency of resources.

Taking into consideration the abovementioned facts, within the frameworks of this study, we
have tried to review the role of the environment protection for the economic development and to
indicate the courses for improvement of the rational use of natural resources, particularly emphasizing
the need for development of a structural policy ensuring environmental oriented and environment-
based economic development and ensuring the environmental balance.

From the point of view of the economic development the urgency of the research regarding the
main issues of the environment protection is conditional on the severity of these problems, as far as the
traditional approach in development of economy and society creates a number of global issues in
respect of the nature and environment, including ecological issues. It is typical that all these main
issues are interlaced with the issues related to the other elements of the sustainable development and
require complex and combined management, review of the strategic programs and improvement of the
policy. Besides, from the point of view of the sustainability of economic development, the definition
of the role of environment, distinction of the priorities and regulation thereof, within the scope of the
economic and environmental changes, is the issue of a great urgency in which not only the main
governmental bodies and the local self-governed bodies of the republic are interested, but also the
public organizations having activities in this field.

In the sphere of environment protection the policy of the given country depends on the level of
its social and economic development, however the environmental policy must anyway provide
solutions for a number of complex issues that are common for all countries, regardless their political
structure. These issues are related to the pollution of the natural environment (water, atmosphere, soil,
etc.). The data obtained are processed, and that allows estimation of the type and level of pollution of
the territory or region during the use of nature and production, and defines criteria of those priorities
that will make possible to maintain the environment in its natural condition, to develop environment
protection programs and to recover and improve the environment.

The environment protection programs are drafted similar to the development and consumption
programs. Their development must take into consideration the predictable reasonable costs that shall
be linked to the annual, complex and prospective budgets of the local, regional and national level.

The higher is the national income, the bigger is the sum that can be provided for the
environment protection measures.

The implementation of environment protection programs is connected with the proirity issue of
how much financial resources the government possesses for this purpose, what are its capabilities in

1% Kuznetsova K. A., Detkina D. A., Environmental business as the prospective element of the
innovational development of the region’s economic, Economic of knowledge: The innovative
ecosystem and the new industrialization of the region, Scientific editor V. V. Yermolenko.
Publusher: Kuban State University, Krasnodar, 2017, p. 104.
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development of effective and financially beneficial laws and normative acts in environmental policy.
The latter includes multiple regulative and economic methods connected to the reconstruction of
economy that can be highly beneficial. For example, in the last decade the government significantly
reduced financial support to the industry and agriculture that resulted in energy saving and, as a result
of this, reducing the air emission of hazardous substances affecting the health of people.

Gradually, with the purpose of energy saving, it becomes necessary to introduce advanced
technologies. The profitability of investments and risk assessment and, as a result of it, ensuring and
safeguarding the environmental situation in the country become priority issues. Implementation of
these measures is rather connected with lack of the financial resources and absence of organizational
arrangements than with the peculiarities of the certain environmental problems or seeking
opportunities for their solution.

The transition of the Republic of Armenia from the centrally-planned to market economy is to
improve not only the economic condition of the country, but also to benefit the sustainability of
ecological conditions of its natural environment in short, medium and long term. The important fact to
be considered that the market economy includes such a system of laws, financial investments, taxes,
fines and penalties that may prevent or minimize the misuse and illicit exploitation of natural
resources and preserve the natural environment from the human and technical pollution creating
healthy living conditions for people. Solution for these priorities is necessary not only for the current
population but also for the future generations who are under the real threat of environmental crisis".

To achieve the proposed aim it is necessary to implement an environment-based structural
policy as an important prerequisite for minimization of the factors restraining the economic growth of
the country and increase of the role of environment protection in the issue of economic development.
This will include such an implementation system, which will ensure development of the industry in the
field of high-tech and science and technology that will be given the priority for introduction of
resource and energy saving technologies in the industry ensuring purity and safety of products and
production.

Developing the model of expenses provided for the level of the environment protection
measures, it is necessary to take into consideration the following social and economic and natural
criteria:

-minimal proved level of the basic environmental and economic funds,

-reducing of costs for maintenance of reproduction and growth rates of the products of plant
cultivation, cattle-breeding and livestock farming,

-productivity improvement due to enhancement of the workers’ health, minimizing the days
missed due to occupational disease,

-improvement of the profitability rate of the secondary production owing to production residues,

-development of the price system in the field of the use of nature,

-improvement of the level of provision for the funds and energy for the environment protection
measures, and organization of cooperation of the environment protection measures of the regional
enterprises,

-Volume of industrial waste clean-up,

-cost price of cleaned-up water in the water supply circulation,

-specific rate of oxygen reproduction in the forested areas of the region,

-the level of effect of the other regions on the condition of the natural environment of the given
region, etc.'®

Accounting of the listed criteria gives an opportunity to create a model of environmental and
economic system in the form of linear interlinks of nature-using economy that allows revelation of
changes of environmental and economic system.

Currently the possible full and effective use of the industrial, agricultural and domestic waste is
an important resource for the production. This implies the creation of the organizational and economic
methods and technological procedures that ensure the best possible and full use of these materials.
Recently in the mining, as well as in the processing industry a large amount of waste and residues is

!> Babayan E. A., Economic priorities of the use of nature and environment protection in the RA,
Yerevan, 2006, p. 7-9.
'® Babayan E. A., Economic priorities of the use of nature and environment protection in the RA,
p- 13.

38



ECONOMICS

accumulated and keeps accumulating, and this amount is growing concurrently with the growth of the
industry.

It is very important that the issues of the use of secondary raw materials have the most
significant part in the long-term programs.

Nowadays the business life and the necessity of economic analysis emanating from this are
increasing. Currently the great importance is given to the main issue of the quality of so called
“unrecoverable” natural values, including the atmosphere, rivers, lakes and coastal waters, landscapes
and terrain of the seas, flora, etc., the natural characteristics of which “designate” the most significant
material limitations. These must be implemented by means of certain economic forms, ensuring a
common whole demand for the appropriate natural values. “The natural environment characteristics
such as the integrity of the single parts of its elements, their links with the biosphere and their unity are
significantly different from their ordinary commodity values, addressing the people’s requirements in
response to their effective demand. The demand for the environmental values cannot be a personal
consumption demand. Based on the public characteristics of the natural values, a single combined
demand is necessary in respect of them”"”.

Certainly, the study of the economic procedures emanating directly from the scope of the
production (and for this reason it is not always presented in the documents, and often is of a subtle
nature) is not an end in itself and is not aimed on the solution of the recognition issues only. In respect
of the real economic relations any objective information, as well as the investigation results of other
procedures, finally must be also formed like the practical measures regulating the activities of
managing subjects.

Thus, development of the economy of the RA significantly depends on the effective use of
resources, based on the modern mechanisms of management of environment protection and use of the
nature. Based on the requirements in respect of the environment protection, with the purpose of its
effective management, it is necessary to reveal its main criteria, the environmental oriented structural
policy, and also the natural materials, powers and factors that affect the human life and lifestyle and
are called the natural resources, and the role of their protection in the development of economy is
significant. Therefore it is necessary to designate and develop a conception of enhancement to the
highest possible level of the role of environment protection in the issue of development of economy by
indicating the appropriate steps and measures.

From the point of view of the environmental priorities of sustainable economic development,
the following must be outlined:

-in the terms of sustainable use of resources: the need for introduction of the modern methods of
assessment of the nature’s reproductive capabilities, in order to ensure interacting balanced condition
between the rate of economic development and the ecological and environmental regulations in our
country.

-in the basis of the RA CB state strategy a priority must be given to the strengthening of the
environmental element of economy which is necessary to combine with harmonization of the public
environmental and economic interests.

-Basing on the capacities of the natural resources in our country, the number of the
organizations using these resources in the national economic structures, and the current condition of
the recoverable and unrecoverable natural resources, we propose to use as a guide the example of the
“Balanced use of nature” within the scope of sustainable development of the economy as the primary
element of the effective environment management system.

-Within the scope of the sustainable development the policy and strategy of our country must
have tendency to promote the improvement of economy and natural environment protection, as well as
to the creation of mutually regulating links between ecological approaches and measures aimed on the
recovery and maintenance of the environment in the condition close to the natural, the correct and
permanent management of which will make possible to ensure the harmonized social, economic and
environmental development in our country.

17 Bartov V. F., Sedov V. V., The conception of interaction of the economy and the nature, Moscow, “Mysl”,

1984, p. 159.
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THE VISION OF ECONOMIC COOPERATION BETWEEN SOUTHERN
CAUCASUS, ARMENIA AND ARTSAKH

A. Kh. Markosyan'?
'Shushi University of Technology
? Yerevan State University

Currently, the economic area of the Earth is shared between different economic and political
associations. The struggle for each square meter of area has been so sharpened that we can surely insist that
each square meter is “occupied” or used by these associations. Moreover, superpowers have been struggling
even for the poles of the earth. For example, the economic potential of the North Pole is estimated more than $
30 trillion. In the coming years the process of fusion of economic associations will proceed at a new pace. The
South Caucasus region is also undergoing a process of economic integration and deepening of scientific and
technical progress which in this or that way relates both to the regional 3 countries (Armenia, Georgia,
Azerbaijan) and to the economic relations and interrelations between them. Increasing the efficiency of
economic relations and applying the theory of comparative advantage in the base is of vital importance for
ensuring higher rates of economic growth and significantly increasing the standard of living of the population
especially for the Republic of Armenia and the Republic of Artsakh. In such conditions it is also important to
develop and implement new directions of economic partnership which will open new horizons for the socio-
economic development of Armenia and Artsakh.

Key words: gross domestic product, external product life cycle, export, import, coefficient of
comparative advantages, main directions of development.

Introdaction
The aim of our research is to study the intensity of economic relations between the countries
of Southern Caucasus and also between Armenia and Artsakh and to show the opportunities and ways
of their further developing according to modern theory of comparative advantages of external product
life cycle. The following main issues are set based on the above mentioned:
1. The sense of economic integration of Southern Caucasus and other regional countries,
2. The economic losses of Southern Caucasus and other regional countries due to the absence of
cooperation,
3. The main macroeconomic relations of the Republic of Armenia and Artsakh,
4. The main directions of deep specialization of the economy of the Republic of Artsakh.

To explain the essence of economic integration (cooperation) more detailed both at the global
and regional levels, let us first consider this concept from the point of view of the participation of the
country in the international division of labor. The deepening of the international division of labor
inevitably leads to the development of economic cooperation.

Economic integration (cooperation) is the process of developing and sharing stable economic
relations between national economies, which, involving external economic exchange and production,
leads to the close interwining of national economies and especially to the formation of a unified
economic complex on a regional scale.

All the countries of the world are involved in the international division of labor to some extent.
Its material basis is the development of production capacity which is affected by the technological
revolution. The latter is formed and developed in a single country and then is spread through a
competitive struggle encompassing the corresponding region.

International division of labor provides the participating countries with additional economic
efficiency and the role of dependence on natural resources is significantly reduced.
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The processes of development of economic integration are complex and contradictory. They are
influenced by both economic, political, cultural, religious and technological factors. And although the
main cause of integration is the economy developed outside the borders of the national economy,
conditional integration processes are formed on the basis of a change in the ratio of the factors listed
above. Integration processes are carried out at the micro level through signing contracts between
companies in neighboring countries and through the establishment of their branches in foreign
countries and the co-ordination of respective long-term strategic plans and economic policies based on
separate economic unions. Interstate regulation aims at ensuring the free movement of goods and
production factors in the area, coordinating and jointly implementing the economic, scientific-
technical, financial, monetary, social, foreign and military policies of the participating countries. That
is why such a regulation implies the creation of such economic unions between countries that must
have a single currency, infrastructure, common financial interests and international or interstate
governing bodies. Interstate agreements of countries that are members of the organization of economic
integration are regulated by interstate bodies.

So, yet at the beginning of the 19th century when the international movement of the capital was
given a big start which was connected with the ordinal formation of world economy, the centre of
international economic relations (IER) gradually becomes the sphere of production. The latter shows
that the creation of those conditions had been started since the mentioned period which favoured to
pass to a qualitatively new international integration of world economic relations which are a
contemporary way of [ER.

Regional economic integration implies that first the mutual adaptation of national economies,
their integration into unified reproductive processes and other objective processes should be taken into
account for enhancing sustainable economic relations and division of labor. Mutual economic
dependence between the two countries is connected to the benefit of both parties and the breakdown of
these relations between them brings to a loss.

The reason for regional economic integration processes is the problem of unification of
production resources. Since then, the integration nucleus has gradually become the field of technology.
More recently, information and engineering activities have been given a prominent place.

The objects of economic integration are both products, services and all kinds of production
resources which are at the same time objects of international production and scientific-technical
cooperation and exchange. Economic integration means the development of all forms of international
economic relations closely intertwining them on an international (or regional) scale.

Stable and permanent cooperation strengthens the overcoming of the isolation of national
economies. Creating a unified economic, legal and information space is a necessary requirement for all
economic entities to operate freely and effectively. Globalization has become the essential part of the
deep changes in modern times which take place in the system of all kinds of international relations
reflected in the strengthening of various spheres of public life and activity including economic
interdependence and mutual influence.

Economic integration enables the economic entities to

»  Freely use the production resources of participant countries,

» To take into account the capacity of the markets of integration unity before organizing the
production of certain product,

»  Protect the participant countries from the competition of the third countries,

» Solve those urgent problems all together which are connected with the reduction of
unemployment rate, supporting the poor with social grants, further developmet of health care, labor
protection and social security.

One of the sgnificant issues of our reality is the growing interdependence of the economies of
different countries, the development of integration processes at micro and macro levels and the
transition from close national economies to open economies of almost all countries. One of the
statements of current development is the interconnected growth of the economies of the countries. The
interdependence of countries becomes an essential reality. Regional economic ties are gradually
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formed and especially intensified involoving many countries. Economic integration is gaining
practical application determining the perspectives of further development of the participant countries.
The logic of market economics and theory of classical economics, namely the free exchange of other
factors of trade and production, have also contributed to the development of integration processes.

The liberalization of the exchange of production factors (labor, capital, technologies,
information and entrepreneurial experience) facilitated the process of adaptation of national economies
to external conditions, facilitating their more active involvement in the international division of
capital. As a result, a wide distribution of manufacturing forces took place beyond the territorial
boundaries. At the same time, this process is concerned with the most important elements of the
material and non-material sectors - not only the commodities but also the capital, services, labor and
all stages of social production.

Overcoming the barriers between national economies, ensuring openness and their gradual
unification of national economies is an essential component which characetrizes the deepening of
economic cooperation enabling greater efficiency in solving the problems of socio-economic
development of the states. Or, in other words, regional economic integration has now become one of
the key conditions for the economic growth and rising the living standards of the participating
countries.

The rapid rise of productive forces leading to unprecedented growth of production and
consumption creates problems at the same time often in global scale such as environmental protection
the failure of timely solution of which can be fatal to the national economy.

Within the framework of economic integration the countries set similiar tasks. Among them are

» Carrying out the advantages of economy. It enables to involve foreign direct investments
which are collected more in the countries with large scale markets. In such cases, it also makes sense
to create self-sufficient areas to meet market demands.

> Creating a favorable innerpolitical environment. Cooperation of participating countries in
political, military, social, cultural and other non-economic spheres.Geographically neighboring
countries with similar problems of development and good relations with economic commitments and
which have political monopoly.

» Solving issues of trade policy. The regional cooperation is often seen as a means of
strengthening the positions of countries involved in multilateral trade negotiations at the World Trade
Organization. The coordinated speeches by a number of countries have more weight which has
desirable results in trade policy. Moreover, regional unions allow to create a more stable and
predictable environment for trade than multilateral negotiations where the interests of participants
significantly differ from each other.

» The impact of structural reforms of economy. The integration of countries that create
market economies or implement economic transformations into trade agreements of countries with
high levels of regional market development is seen as an important means of exchange of market
experience. It is also a guarantee that the chosen marketing means is unchangeable. The more
developed countries joining the cooperation process are also interested in accelerating market reforms
to create full and expended markets.

»  Sponsorship of new branches of national industry. Even if integrating countries do not
envisage discriminatory policies towards the third countries, the same cannot be said for encouraging
local producers as they are opening a larger regional market.

Regional economic integration can be viewed from two perspectives - both as a process and as a
situation. Regional economic integration, as a process, is the implementation of measures aimed at
eliminating as much discrimination as possible between the economic units of different states and, as a
situation, excluding different forms of discrimination between national economies.

Thus, the process of economic cooperation between countries leads to closer economic
mechanisms. Its preconditions are the relevance of the levels of market development of the
participating countries, the geographical close position of those countries, the generality of the
problems they face, the purpose of accelerating market transformation and the desire to stay out of the
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ongoing cooperation processes. Economic cooperation occurs to use the benefits of the single market,
to create favorable conditions for the development of the country to strengthen its participation in
international economic agreements, to exchange market experience and to encourage the development
of national industry and agriculture.

Depending on the political, economic, historical, geographical, national, cultural and other
features, economic integration between countries in the world economy occurs in two directions:
global and regional. Because of the above mentioned reasons, economic cooperation processes in
different parts of the world are moving at different speeds, that is why countries that have a similar
level of economic development also have similar methods of managing the economy and are close to
one another geographically and culturally, they form regional integration organizations within them
they are more integrated to deepen economic cooperation among themselves thus remaining part of the
global economy.

If the task of provision of integration of national economy into world economy is a very long
process, then within certain regional framework it will change very quickly as a result of the opportunity
of overcoming the obstacles between economies.

So, the international economic integration may be defined as objctively recognized process during
which adaptation and intertwinning of national economies in the basis of which the international
cooperation and the export of the capital of self acting economic entities lies'®.

1. The significance of economic intergartion of South Caucasus and other countries of the
region

Let us discuss more specifically (based on statistical data) the number of indicators characterizing
the current state of economic integration between the South Caucasus countries distinguishing among
them the Republic of Armenia and the countries of region (including the Eurasian Economic Union
(EAEU) and the four neighboring countries of the Republic of Armenia) [1] (p. 120-162). The most
important indicator of regional cooperation is the trade in goods and services between the countries of
the region (Table 1). The study of the structure of foreign trade of the Republic of Armenia and other
countries of the South Caucasus region shows that the share of countries of EAEU in the export structure
of the RA is 28,3% while the import comprises 26,0%. It is noteworthy that the Russian Federation has
the largest share of these indicators. As for the neighboring countries of the Republic of Armenia, the
share of these countries in the total export index made up 6,8% in 2018 and in the import - 11.8%. The
figures above show weak foreign trade between Armenia and other countries of the region.

Table 1
External trade between RA and South Caucasus and other countries of the region and its structure in
2018
Export, thousand | Import, thousand Export Import
USA dollars USA dollars r structure, % to structure, %
the total to the total
1 2 3 4 5
TOTAL 2,412,432.7 5,015,544.3 100.0 100.0
Among which
CIC countries 719,026.9 1,492,903.6 29.8 29.8
Among them
EAEU countries 688,473.6 1,302,499.9 28.5 26.0
Among them

'8 A. Markosyan, G. Nazaryan, D. Hakhverdyan, International economic relations, Manual, two parts,

Yerevan, YSTAC, 2012, part 2, p. 494.
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1 2 3 4 5
Russian Federation 665,768.6 1,259,897.1 27.6 25.1
Belarus 11,942.9 38,610.2 0.5 0.8
Kazakhstan 9,791.6 3,692.4 04 0.1
Kirgizistan 970.5 300.2 0.0 0.0
Other countries of CIC 30,553.3 190,403.7 1.3 3.8
Among them
Ukraine 18,255.8 153,629.9 0.8 3.1
Turkmenistan 3,079.8 27,468.0 0.1 0.5
Uzbekistan 2,440.2 2,562.5 0.1 0.1
Other countries 6,777.5 6,743.3 0.3 0.1
EU 28 countries 683,409.2 1,155,298.8 28.3 23.0
Other countries 1,009,996.5 2,367,341.9 41.9 47.2
Among them
Gerogia 68,685.5 70,774.3 2.8 1.4
94,203.6 269,341.4 3.9 54
Iran Islamic Republic
Turkey 2,527.7 252,594.2 0.1 5.0

Formed and calculated on the Social-economic situation of the Republic of Armenia in 2019 January—May,

Yerevan, RA, 2019, p. 104-105

The next important spheres of regional integration (cooperation) are invetsments.The study of the
volumes and structure of net inflows of foreign investments in the real sector of the Republic of Armenia
by South Caucasus and other countries in the region in 2017-2018 (Table 2) shows that if in 2017 the
share of EAEU countries was -13.0% (which means that investments were out of Armenia), then in 2018
this figure was 53,8% (which means that investments flew into Armenia). These indicators for the
neighboring countries of the Republic of Armenia were 0% and -1,2%, respectively.

Table 2

The volumes and structures of net flows of foreign investments in RA real sector by Southern Caucasus

and other countries of the region in 2017-2018

2017 January-December, net flows 2018 January-December, net flows
g e |_fc|z_E| £z | & |_fe|=_¢%
DA RER LI IS AR LR
g g L= §§d£%§ﬁ§=’ X2 fsgé 5;-5?
E= | EE 5| E2E | & E =
1 2 3 4 5 6 7 8 9
Total 74,6199 | 100.0 | 93,0439 | 100.0 27,581.4 100.0 | 111,870.5 | 100.0
Including
EAEU -9,560.0 -12.8 -12,070.5 -13.0 43,608.2 158.1 60,194.2 53.8
countries
total
Russian -9,752.3 -13.1 -12,073.1 -13.0 43,507.1 157.7 60,194.3 53.8
Federation
Belarus 192.3 0.3 2.6 0.0 101.1 0.4 -0.1 -0.0
Kazakhstan - - - - - - - -
Kirgizistan - - - - - - - -
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1 2 3 4 5 6 7 8 9

RA -212.3 -0.3 2.2 0.0 1,764.8 6.4 -1,389.9 -1.2
neighboring
countries,
total

Including

Iran Islamic -31.3 -0.0 85.8 0.1 -149.9 -0.5 - -
Republic

Georgia -181.0 -0.2 -83.6 -0.1 2,534.6 9.2 -770.0 -0.7

Turkey - - - - - - - -

Azerbayjan - - - - - - - -

Artsakh - - - - -619.9 2.2 -619.9 -0.6
Republic

Formed and calculated on the Social-economic situation of the Republic of Armenia in 2019 January—February,
Yerevan, RA, 2019, p. 94-95

One of the most important indicators of regional economic integration relates to transfers of
individuals to non-commercial countries through the RA banking system (Table 3).The study of the
data shows that the majority of transfers to individuals for non-commercial purposes through the
Armenian banking system refers mainly to the Russian Federation and the USA and the share of
neighboring countries of the Republic of Armenia is not large. As for the full data for this indicator for
2018, according to the Central Bank of Armenia, total inflow was $ 1785,6 million, outflow - $ 1188,4
million and net inflow - $ 597,2 million. From these amounts, Russian share was $ 1050,0 million (or
58,8% of the total), $ 471,7 million (39,7%) and $ 578,3 million (96.8%) respectively.

Table 3
The structure and non commercial transfers to individuals through banking system of RA according to
countries in 2016 - 2017

2017 2016
Country
Inflow Outflow Net inflow Inflow Outflow Net inflow
1 2 3 4 5 6 7
Total 1756485 1024993 731492 1532883 816982 715901
100.0 100.0 100.0 100.0 100.0 100.0
Russian Federation 1064984 376132 688853 896916 333400 563516
60.6 36.7 94.2 58.5 40.8 78.7
USA 183253 196322 -13068 176569 83862 92707
10.4 19.2 -1.8 11.5 10.3 12.9
Ukraine 9102 13649 -4547 9298 10705 -1407
0.5 1.3 -0.6 0.6 1.3 -0.2
Kazakhstan 46839 2625 44214 18894 4368 14526
2.7 0.3 6.0 1.2 0.5 2.0
Germany 38568 28866 9702 52134 23776 28358
2.2 2.8 1.3 34 2.9 4.0
Spain 9891 19387 -9496 8839 12544 -3705
0.6 1.9 -1.3 0.6 1.5 -0.5
France 26291 15427 10864 30365 14589 15776
1.5 1.5 1.5 2.0 1.8 2.2
UAE 27105 21393 5712 19509 22896 -3386
1.5 2.1 0.8 1.3 2.8 -0.5
China 4454 64710 -60257 2939 56629 -53690
0.3 6.3 -8.2 0.2 6.9 -7.5
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1 2 3 4 5 6 7
Turkey 1446 10306 -8860 2517 8154 -5637
0.1 1.0 -1.2 0.2 1.0 -0.8
Other countries 344550 276176 68374 314903 246058 68845
19.6 26.9 9.3 20.5 30.1 9.6

* Numerator thousand US dollars, denominator by %- to the total
Source formed and calculated by RA Central Bank (https://www.cba.am/am/SitePages/pperiodicals.aspx) 20.08.2019 data

Consequently, the above mentioned study shows that the regional cooperation of the Republic
of Armenia needs significant improvements and changes taking into account the application of new
forms and structures of partnership and the search for new markets and partner countries.

2. Economic losses of Southern Caucasus and other countries of the region due to lack of
cooperation

The study of the external trade turnover of small and open economies in particular and the
effectiveness of these relationships with other countries should first start by measuring the main
macroeconomic indicators characterizing the exchange of goods, services and capitals of the countries
and then build the macroeconomic model that shows the relationship between these variables and after
by applying this model, to examine how economic policies in given and other countries affect goods,
services and flows of capitals.The basis for the economic analysis is the balance of the payments of the
country under this approach [2] (p. 332), [3] (p. 274-281).

The balance of payments is the systematic record of the results of all economic transactions
between residents of a given country and other countries around the world (usually within a year as a
rule). The balance of payments shows non individual but gross transactions between the given country
and other countries of the world, it is an important orientation for the development of macroeconomic
policies (including fiscal, monetary, foreign trade and foreign exchange).

The difference in the balance of payments of the RA over the past years for many objective and
subjective reasons was a negative dimension (by the way, the causes of such causal relationships and
their quantitative assessment is a separate research issue related to at least a decrease in the balance of
payments). Table 4 lists the individual items of the balance of payments (annual) of the Republic of
Armenia and the balance sheet for 2000-2018 which shows that although the difference in the balance
of payments in the last years (2017-2018) compared to 2010 has declined significantly, but it remains
high. As for the figures for 2015-2016, this indicator at first glance seeming to have been improved,
but has been achieved as a result of the slowdown in the economic growth (in 2016 the economic
growth of Armenia rate was 0,2% which is the lowest in the post-crisis period and the index of
Consumer Price- 98,6% which means deflation). It is also obvious that the difference in the balance of
payments in the RA is mainly due to the current account (the difference between export and import of
goods and services).

Table 4
Articles of RA payment balance (annual) and difference between balance in 2000-2018, min. USD

Index 2000 2005 2010 2015 2016 2017 2018
1 2 3 4 5 6 7 8

Goods and services 5318 | -782.6 | -2,3265 | -1,281.8 | -1,015.8 | -1,403.3 | -1,913.8

Goods 4669 | 6347 | 2,065.7 | -1,186.4 | 9444 | -1,3754 | -1,766.0

Services 648 | -1479 | 2608 | 954 714 279 | -1478
Initial revenues 59.0 2060 | 4583 4429 | 2242 4633 162.1
Secondary revenues 171.1 452.7 606.8 566.5 553.4 660.3 621.1
2. Capital balance 13.0 84.0 98.9 65.3 34.9 46.3 67.6
3. Financial balance 2161 | 2033 | -1,3185 | 3565 | -431.6 | -540.1 | -6892
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1 2 3 4 5 6 7 8
Storage actives 19.2 214.0 -128.7 3329 454.6 49.8 -46.3
Pure mistakes and omissions 72.6 -163.4 -155.9 -149.3 -228.3 -306.7 373.8
Difference of payment -413.0 -192.7 | -2,765.7 -380.0 -408.5 -1,030.4 | -1,424.8
balance

Source by data of RA Central bank on 22.08.2019, website source
https://www.cba.am/am/SitePages/statexternalsector.aspx

And why the improvement of the difference of transactions of export and import of goods and
services is highlighted. The answer to this question as as follows: nowadays any country uses the rate
of gross domestic product (GDP) to estimate the results of economic activity which is defined by the
following formula

GDP=C+I1+G=+AE,

Where

C — is the volume of the consumption by the society

I—is the total (general) investments

G —is the governmental costs

AE — is net export (difference between export and import).

We may conclude from the formula that the dimension of GDP is directly dependent on the
difference of export and import of goods and services, it means that if the amount of export and import
exceeds their import, then the dimension of GDP increases and in the case of their deficiency the
dimension of GDP decreases. That is why all the countries of the world try to increase the amount of
export and not that of import with quick steps.

How is the cooperation between two or more nations (states) implemented and what is the
criterion of its effectiveness? Or from which country the product or service should be purchased or
should they be produced in the country of origin being the same? The answer to this question was
given by the founders of classical economics and then supplemented and updated by the efforts of
other economists. If we answer briefly the above questions, the basis of cooperation is the theory of
absolute and comparative advantage of countries. Without deepening and detailing into all of their
nuances and aspects (revealing them and applying them in the policy of socio-economic development
of the country is another study), it should be noted that, according to the theory of comparative
advantage, the coefficient of relative (comparative) advantage of the country (UBA) characterizes the
degree of specialization of the given product or service and is calculated by the following formula:

_ Adwvantags

CCA x 100,

Where CCA is the coefficient of comparative advantages, A —is the volume of export, I-is the
import [4] (p. 18-26).

CCA fluctuates between the interval [-1, +1] or [-100, +100] (in case of percentage). In this
case CCA is -1 or -100 when the country only imports and it is +1 or +100 when the counrty only
exports. The closer the CCA of any country is to +100-ht, the higher is the degree of specialization of
that country and vice versa. As the CCA compresses the whole potential of export and import of goods
and services of the counrty in itself, then it also compresses the quality of macro and micro economics
and also megaeconomics of the country.

Specifying the above mentioned for RA 2017-2018 according to the example of foreign trade of
other countries, our calculations are summarized in Appendix 1. The CCA of the product groups with
the enlarged nomenclature of RA are given in Table 6.

It can be seen from the data in Appendix 1 the overwhelming majority of the CCAs of the RA
external trade turnover by individual countries had negatively high values both in 2017 and 2018. At
the same time, this indicator for 2018 had significantly worsened compared to 2017. In 2018, the
CCAs of the RA foreign trade turnover were positive with Kazakhstan, Kirgizstan, Belgium, Bulgaria,
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Romania, the Netherlands, Switzerland, Iraq and Canada. This means that Armenia should deepen and
expand trade and economic relations with these countries as our country gains benefits not losses from
this cooperation. As for the CCAs of RA and neighboring countries, it was -0,010 with Georgia, -
0,482 with Iran and -0,980 with Turkey. It is obvious that foreign trade of Armenia with its
neighboring countries needs to be substantially improved in terms of significantly increasing export
volumes.

In order to find out the efficiency of the foreign trade turnover of the Republic of Armenia by
commodity divisions, Table 5 shows the values of this indicator (CCAs) for 2017-2018. The data in
Table 5 suggest that when designing the commodity turnover policy of the republic by product group,
priority should be given to those commodities whose CCAs are close to +1.

Table 5

Export and import volumes of RA and their CCA according to product share in 2017-2018

2017 2018
Export, Import, Export, Import,
thousand of | thousand of CCA thousand of | thousand of CCA
USD USD USD USD
1 2 3 4 5 6 7
TOTAL 2,237,697.6 | 4,097,065.7 | -0.294 | 2,411,934.8 | 4,963,227.3 | -0.346
Including
Animals and products | g0 5309 | 336686 | 0391 | 50,6402 | 1318268 | -0.445
of organic origin
Products of herbal 63,360.5 190,768.1 | -0.501 | 93,6559 | 217,910.7 | -0.399
origin
Fats and oils of organic 115.5 49,1551 | -0.995 77.0 550237 | -0.997
and herbal origin
Production of ready
5241233 | 353,0757 | 0.195 | 553358.5 | 399,669.9 | 0.161
made food
Raw mineral 6759227 | 6449144 | 0023 | 6443680 | 7185542 | -0.054
production
Production of
chemistry and related 29,521.5 406,878.1 -0.865 28,456.4 395,977.8 -0.866
industries
Polyethilen and objects
made of it, rubber 10,283.6 171,7102 | -0.887 | 142755 199,626.0 | -0.867
objects
Leather raw, fur and 10,345.9 193619 | -0303 | 13,723.9 243701 | -0.279
objects made of it
Wood and wooden 2,347.0 454883 | -0902 | 1927.0 56,5409 | -0.934
objects
Paper and paper things 1,187.8 77,408.0 -0.970 1,356.5 92,128.2 -0.971
Knitted things 136,084.0 | 263,5992 | -0319 | 2250353 | 318,1239 | -0.171
Shoes, hats, umbrellas | 2,829.7 456593 | -0.883 | 44762 572283 | -0.855
Objects made of stone, | ¢ ¢ 7 86,7715 | -0.688 | 24,1817 93,9523 | -0.591
wax, cement
Precious and semi
precious metals and | 291,027.4 | 233,407.8 | 0.110 | 3063552 | 2862427 | 0.034
objects made of them
Non precious metals | o0 0307 | 2919604 | -0.041 | 2966108 | 340,081.2 | -0.068
and objects
Cars, equipmentand |\ 500 5| gre 4354 | 0876 | 435962 | 9353085 | -0.911
mechanisms
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1 2 3 4 5 6 7

Land, air and water

15,876.4 247,683.1 -0.880 26,283.5 362,133.3 -0.865
transport means

Tools and apparatus 39,378.5 83,645.6 -0.360 52,800.5 118,260.1 -0.383

Various industrial 49.,610.6 1232065 | -0.426 | 30,046.6 160,064.6 | -0.684
goods

Works of art 8975 259.6 0.551 709.9 2042 0.553

Source by the social — economic situation of the Republic of Armenia in January-December 2018, Yerevan, RA,
2019, p. 132

The study presented in this part of the work shows a significant gap between the export and
import of goods and services between the regional countries which results in outflow of significant
resources from our republic to foreign countries.

It is also obvious that the reasons of such a situation in the republic are many and various. They
include geopolitical, economic, social, historical and other factors. There is no doubt that the Republic
of Armenia suffers significant economic losses due to the well-known conflicts with the neighboring
republics.

The low level of economic integration between the countries of the South Caucasus region is
particularly evidenced by the data presented in Table 6. It is enough to note that, for example, exports
of regional countries to South Caucasus in 2010 comprised 5,92% of total exports (US $ 3519,3
million) and to neighboring countries respectively — 15,3% (US $ 24123,2 million), imports made up
0,79% (US $ 2011,1 million) and 8,97% (US $ 22711.7 million) respectively. These same figures (as
the data for 2015 are not available for the Islamic Republic of Iran and Azerbaijan, hence the data for
2014 were taken) made up 3,3% (US $ 8567,5 million) and 0,6% (US $ 1879,2 million) respectively
and 1,5% (US $ 3662,7 million) and 8,0% (US $ 19252,3 million) in 2017 and imports — 0,6% (US $
1626,9 million) and 8,5% (US $ 21535,3 million). It is also interesting to note that in the created
situation Georgia is sharply improving its rates compared to that of Armenia and Azerbaijan.

Table 6
The amount of interregional export and import of South Caucasus countries in
2005-2017
Export Import
. Total South Nelghb().rmg Total South Nelghbo'rlng
Countries Caucasus countries Caucasus countries
Min. Min. Min. Min. Min. Min.
() o, o, o
USD usp | * | usp % USD USD % USD %
1 2 3 4 5 6 7 8 9 10 11
2005
Armenia 882.8 34.1 3.9 59.7 6.8 1641.4 39.3 2.4 193.4 11.8
Georgia 845.7 1229 | 14.5 402.7 47.6 2435.6 272.7 11.2 963.6 39.6
Azerbaijan 8318.7 0.7 0.0 6.2 0.1 7806.6 256.3 33 351.1 4.5
Iran 37339.7 523.9 1.4 3240.4 8.7 38072.4 175.4 0.5 1391.6 3.7

Turkey 69942.5 799.9 1.1 6292.7 9.0 113850.5 575.6 0.5 8169.1 7.2

Total 117329.4 | 1481.5 | 1.26 | 10001.7 | 8.52 | 163806.5 | 1319.3 | 0.81 | 11068.8 | 6.76

2010

Armenia 973.6 48.2 5.0 88.5 9.1 3606.9 49.7 1.4 478.0 133

Georgia 1278.0 176.8 | 13.8 414.8 32.5 4747.1 568.2 12.0 1746.2 | 36.8

Azerbaijan | 20765.3 411.0 2.0 1480.4 7.1 6092.0 50.4 0.8 2085.1 342

Iran 25418.3 562.6 2.2 8774.4 345 53328.5 184.5 0.3 3197.0 6.0

Turkey 109670.1 | 2320.7 | 2.1 | 13365.1 | 12.2 | 185523.7 | 11583 0.6 152054 | 8.2

Total 158105.3 | 3519.3 | 5.92 | 24123.2 | 15.3 | 253298.2 | 2011.1 | 0.79 | 22711.7 | 8.97
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1 2 3 4 5 6 7 8 9 10 11
2015

Armenia 1482.7 66.7 4.5 192.0 12.9 3257.0 114.0 35 401.5 12.3

Georgia 20720.3 6674.0 | 32.2 | 19833.6 | 95.7 1792.7 1892.8 | 105.6 | 2409.1 | 1344

Azerbaijan | 11326.8 449.1 4.0 1458.1 12.9 9211.1 68.0 0.7 2767.7 30.0
Iran - - - - - - - - - -
Turkey 143935.0 | 6674.0 | 4.6 | 19833.57 | 13.8 | 207203.4 | 6551.7 3.2 11014.0 5.3
Total 177464.8 | 13863.8 | 7.8 | 41317.3 | 23.3 | 221464.2 | 8626.5 3.9 16592.3 7.5

2017

Armenia 2041.3 143.2 7.0 225.9 11.1 4076.7 92.9 2.3 500.3 12.3
Georgia 2727.9 4809 | 17.6 | 1092.2 40.0 7982.4 891.1 11.2 3054.5 38.3

Azerbaijan | 13797.7 471.3 34 24414 | 17.69 8766.5 74.6 0.9 3069.1 | 35.01
Iran 66361.7 - - - - 51781,0 - - - -
Turkey 157055 2567.33 | 1.6 | 15492.8 9.9 233792 568.3 0.2 14911.4 6.4
Total 241983.6 | 3662.7 | 1.5 | 192523 8.0 254617.6 | 1626.9 0.6 21535.3 8.5

Total 2005-2017

Armenia 16675.3 959.9 5.8 1786.9 10.7 44935.6 978.1 2.2 5549.6 12.4
Georgia 168023.5 | 137724 | 8.2 | 41154.4 | 24.5 | 267439.1 | 12049.3 | 4.5 71190.2 | 26.6
Azerbaijan | 2326523 | 53453 | 2.3 | 22840.5 9.8 101407.0 | 1167.1 1.2 31858.0 | 31.4
Iran 370579.1 | 9285.6 | 2.5 | 50127.4 | 13.5 | 257630.9 788.6 0.3 13139.0 5.1
Turkey 1631281.0 | 34066.8 | 2.1 | 211360.8 | 13.0 | 2554619.1 | 15261.4 | 0.6 |171509.8 | 6.7
Total 2485572.9 | 63430.3 | 2.6 | 327270.0 | 13.2 | 3226031.7 | 30244.5 | 0.9 [293246.6 | 9.1

Source by www.intracen.org www.armstat.am. and the rates of 2011-2012 by www.armstat.am and www.trademap.org
data

Note. The neighboring countries of Iran Islamic Republic are Azerbaijan, Turkey, Afghanistan, Turkmenistan, Iraq,
Pakistan, Syria, Armenia, Kuwait

The neighboring countries of Turkey are Azerbaijan, Bulgaria, Iran, Cyprus, Armenia, Greece, Saudi Arabia, Syria, Georgia
The neighboring countries of Georgia are the Russian Federation, Azerbaijan, Armenia, Turkey

The neighboring countries of Azerbaijan are the Russian Federation, Armenia, Georgia, Turkey, Iran

The main macroeconomic relations of the Republic of Artsakh and Armenia

One of the important directions for establishing sustainable economic relations between the
Republic of Armenia and the Republic of Artsakh (except for investment, labor and technology flows
and movements) is external turnover which is carried out through the absolute and comparative
advantages of the trading countries. In addition, the latter is calculated by means of coefficients of
comparative advantage (CCAs) calculated by the ratio of export and foreign trade turnover according
to which these coefficients fluctuate in the interval of [+1, -1]. CCAs describe how countries
specialize (the closer they are to + 1, the higher the degree of specialization of countries is which
means that it is more advisable to trade with that country). And closer CCAs are to -1, the lower the
degree of specialization of countries is with resulting consequences [5] (p. 410-445), [6] (p. 62-71).

The data presented in Table 7 shows that in 2016 the export of the Republic of Armenia
increased by 133,6% compared to 2011, import was increased by 79,4%, foreign trade turnover by
86.1% and the remain of foreign trade turnover by 75.3%, CCA by 95,4%. These figures for Artsakh
Republic were 101,9%, 82,0%, 92,6%, 53,7% and 57,9% respectively. The indicators can be described
as positive.

The data in Table 8 show that the share of Artsakh in the total GDP of the Republic of Armenia
and the Republic of Artsakh comprised 4,3% in 2001 instead of 2,0% in 2016 being the highest rate.
At the same time, the share of export of the Republic of Artsakh made 1,6% and import — 5,1%
respectively. According to the data from the total of 2001-2016 these rates made up 3,2% of GDP,
export — 4,6% and import — 6,2%. Although the share of the Republic of Artsakh in the GDP of the
Republic of Armenia and Artsakh increased by 2.3 percent in 2001-2016, the export by 2,7 percent

52



http://www.intracen.org/
http://www.armstat.am/
http://www.trademap.org/

ECONOMICS

and the import by 2,2 percent, it means that the increase of the share of the export of the Republic of
Artsakh increased by 1,2 times of the import share which can also be described as a positive trend.

The facts show the deepening of integration of GDP and foreign trade turnover between the two
Armenian republics. This is also evidenced by the data in Table 9 which shows that the share of RA in
the foreign trade of the Republic of Armenia made up 88,8% in 2016 from 64,1% in 2001 (growth was
24,7 percent).

Table 7
Foreign trade turnover of the Republic of Armenia and the Republic of Artsakh and the coefficients of
comparative advantages in 2012-2017

2012 2013 2014 2015 2016 2017
Armenia | Artsakh | Armenia | Artsakh | Armenia | Artsakh | Armenia | Artsakh | Armenia | Artsakh | Armenia | Artsakh
Export,
thousand of [1380199.2| 57765.7 |1478748.6| 59636.4 [1547286.8| 64663.6 [1485331.9| 62082.2 | 1791721.7 | 81106.3 [2242868.8| 156601.2
dollars
Import,
thousand of [4261232.7| 291246.5 |4385865.9| 268833.2 (4424424.3| 301986.9 [3239238.7| 252474.9 | 3273469.3 | 256859.2 {4182660.9| 287876.1
dollars
Saldo of
external
trade, -233480.8 | -2881034 | -209196.8 | -2907117 |-237323.3 | -2877138 |-190392.7 | -1753907 | -1481747.6 |-175752.9 |-1939792.1|-131274.9
thousand of
dollars
External
trade
turnover, 349012.1 | 5641432 | 328469.6 | 5864615 | 366650.5 | 5971711 | 314557.1 | 4724571 | 5065191.0 | 337965.5 [6425529.7| 444477.3
thousand of
dollars
CCA -0.669 | -0.510 | -0.637 | -0.496 | -0.647 | -0.482 | -0.605 | -0.371 | -0.293 | -0.520 | -0.302 | -0.295
Source by data of RA NSS and RA NSS
Table 8
Foreign trade of the Republic of Artsakh and the Republic of Armenia in 2001-2017
Min. USD
Sh f Artsakh i
Republic of Armenia | Republic of Artsakh | Armenia and Artsakh aret:))tal d oja n
s /0
GDP | Export | Import | GDP | Export | Import | GDP | Export | Import | GDP | Export [Import
2001 2118 341.8 8774 | 43.0 5.5 472 2161 3473 924.6 2.0 1.6 5.1
2002 2376 505.2 | 987.2 | 46.2 14.1 48.1 2422.2 519.3 {10353 | 1.9 2.7 4.6
2003 2807 685.6 | 1279.5 | 58.5 293 54.3 2865.5 7149 (13338 | 2.0 4.1 4.1
2004 3577 722.9 {1350.7 | 80.3 39.1 76.5 3657.3 762 14272 | 2.2 5.1 54
2005 4900 9739 [1801.7 |112.3 | 38.2 94.9 5012.3 |1012.1 | 1896.6 | 2.2 3.8 5.0
2006 6384 985.1 [2191.6 |148.7 | 453 113.2 6532.7 10304 |2304.8 | 2.3 4.4 4.9
2007 9206 | 1152.3 |3267.8 {206.9 | 72.5 204.8 9412.9 |1224.8 |3472.6 | 2.2 5.9 59
2008 11662 | 1057.2 | 4426.1 [284.8 | 55.1 250.0 | 11946.8 | 1112.3 |4676.1 | 2.4 5.0 53
2009 8648 710.2 [3321.1 |281.7 | 57.3 236.6 8929.7 767.5 [3557.7 | 3.2 7.5 6.7
2010 9260 |1041.1 [3748.9 |316.2 | 74.8 2734 9576.2 | 11159 |4022.3 | 3.3 6.7 6.8
2011 10142 |1334.3 [ 4145.3 |363.8 | 79.6 313.1 10505.8 | 1413.9 | 44584 | 3.5 5.6 7.0
2012 10619 |1380.2 [ 4261.2 |373.5| 57.8 291.2 | 10992.5 1438 | 45524 | 3.6 39 6.4
2013 11121 | 1478.7 | 4385.9 [411.5| 59.6 268.8 | 11532.5 | 1538.3 |4654.7 | 3.6 3.9 5.8
2014 11610 | 1547.3 |4424.4 [454.0 | 64.7 302.0 12064 1612 | 47264 | 3.8 4.0 6.4
2015 10529 | 1485.3 |3239.2 [438.0 | 62.1 252.5 10967 1547.4 | 3491.7 | 4.0 4.0 7.2
2016 10547 | 1791.7 | 3273.5 |478.0 | 81.1 256.9 11025 |1872.8 [35304 | 4.3 43 7.3
2017 11560 |2242.9 |4182.7 |563.7 | 156.6 | 287.9 | 12123.7 |2399.5 | 4470.6 | 4.6 6.5 6.4
200TIOt2a317 137066 [19435.7 |51164.2 |4661.1| 992.7 |3371.4 (141727.1 |20428.4 |54535.6 | 3.3 4.9 6.2

Source by data of RA NSS and RA NSS
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Table 9
The integration of foreign trade turnover of Armenia and Artsakh in 2001-2017

Trade of Artsakh Share of Artsakh in
Armenia, mln. USD Artsakh, mln. USD |Republic with Republic | foreign turnover with

of Armenia, min. USD Armenia, %
. Export | Import oreign Export | Import oreisn Export | Import . Export| Import
turnover turnover turnover turnover

2001 1219.2 | 3418 | 8774 | 52.7 5.5 47.2 33.8 2.0 31.8 64.1 | 364 | 674

2002 1492.4 | 5052 | 987.2 | 62.2 14.1 48.1 38.6 3.7 34.9 62.1 [262 | 72.6

2003 1965.1 | 685.6 |1279.5 | 83.6 293 543 47.3 10.7 36.6 56.6 |365 | 674

2004 2073.6 | 722.9 |1350.7 | 115.6 | 39.1 76.5 91.1 26.7 64.3 78.8 | 683 | 84.1

2005 2775.6 | 973.9 |1801.7 | 133.1 | 38.2 949 | 108.5 | 25.7 82.8 815 | 673 | 872

2006 3176.7 | 985.1 |2191.6 | 158.5 | 453 1132 | 152.6 | 43.1 1094 | 963 |95.1 | 96.6

2007 4420.1 | 1152.3 | 3267.8 | 2773 | 72.5 | 204.8 | 257.7 | 70.3 187.4 | 929 |97.0 | 91.5

2008 5483.3 | 1057.2 | 4426.1 | 305.1 55.1 250 284.6 | 49.8 | 2348 | 933 904 | 93.9

2009 4031.3 | 7102 |3321.1 | 2939 | 573 | 236.6 | 273.0 | 53.0 | 2199 | 929 [925 | 929

2010 4790.1 | 1041.1 | 3749 | 3482 | 748 | 273.4 | 326.6 | 69.0 | 257.6 | 93.8 |922 | 94.2

2011 5479.6 | 1334.3 | 41453 | 392.7 | 79.6 | 313.1 | 3625 | 71.4 | 2912 | 923 |89.7 | 93.0

2012 5694.9 | 1380.1 |4261.2 | 349 57.8 | 2912 | 3174 | 47.1 2703 | 909 |81.5 | 92.8

2013 5864.6 | 1478.7 | 4385.9 | 328.5 59.6 | 268.8 | 305.6 | 50.7 | 2549 | 93.0 |[85.1 | 94.8

2014 5971.7 | 1547.3 | 4424.4 | 366.7 | 64.7 | 302.0 | 3382 | 57.1 281.1 922 | 883 | 93.1

2015 4724.5 | 14853 |3239.2 | 3146 | 62.1 2525 | 2932 | 511 242.1 932 823 | 959

2016 5065.2 | 1791.7 | 3273.5 | 338.0 | 81.1 | 2569 | 300.2 | 68.0 | 2322 | 88.8 | 83.8 | 904

2017 6425.5 | 22429 |4182.7 | 444.5 | 156.6 | 287.9 | 401.6 | 141.5 | 260.1 90.3 |90.4 | 90.3

Total in
2001-2017

70653.4 (19435.6 [51164.3 | 4364.2 | 992.7 | 3371.4 | 3932.5 | 840.9 |3091.4 | 90.1 | 84.7 | 91.7

Source by data of NSS of Armeina and NSS of Artsakh

3. The main directions of deepening the specialization of the economy of the Republic of
Armenia

The data in Table 10 are remarkable in the way they essentially characterize the degree of
specialization of the economy of Artsakh Republic. This means that depending on the size of the
CCAs we can plan and deepen the level of specialization of the economy of Artsakh Republic. Finally,
they can be the basis for the development of both short-term and long-term programs and strategies for
the socio-economic development of the Artsakh Republic. It is also obvious that product groups whose
CCAs are small (close to -1) and there is wish to change them to the positive require both long time
and labor, material and financial resources. Such an approach would lead to structural reforms of the
economy that would be justified if they increase the rate of export growth of the product group and
reduce the volume of appropriate imports.

Based on the above-mentioned approach and principles, we can list the main directions and
priorities of professional development of Artsakh Republic (such approach is based on the setting of
the product line from the highest CCA to the lowest CCA). Thus, the top ten directions of further
development of the specialization of the economy of Artsakh Republic (by product groups) can be as
follows: 1. Precious stones and metals (for which the average annual CCA value in 2011-2017 was -
0,023), 2. mineral products 3. footwear, umbrellas, hats (-0,131), 4. wood and wooden objects (-
0,204), 5. vegetable (-0,344), 6. live animals and animal products (-0,482) 7. ready-made food
products (-0,781), 8. oils and fats (-0,790), 9. machinery and equipment (-0,846), and 10. plastic,
rubber and rubber products (-0,871). Table 11 lists the foreign trade of the Republic of Armenia by
countries for 2017-2018 and their CCAs [7] (p. 374-389).
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Table 10
The coefficients of comparative analyses of foreign trade of the Republic of Armenia according to product
groups (CCAs) in 2011-2017

Total

2011 2012 2013 2014 2015 2016 2017 2011-2017
Total including -0.595 | -0.669 | -0.637 | -0.647 | -0.605 | -0.520 -0.295 -0.557
Animals and product -0.733 | -0.754 | -0.730 | -0.430 | -0.274 | -0.112 -0.231 -0.482
of organic origin
Product of herbal -0.550 | -0.284 | -0.498 | -0.531 | -0.463 | -0.087 -0.068 -0.344
origin
Fats and oils -1.000 | -0.991 | -0.870 | -0.969 | -0.373 | -0.652 -0.454 -0.790
Ready made food -0.761 | -0.777 | -0.723 | -0.785| -0.793 | -0.825 -0.806 -0.781
Mineral products -0.122 | -0.394 | -0366 | -0.294 | -0.330 | -0.099 0.353 -0.121
Chemicals -0.996 | -0.991 | -0989 | -0.988 | -0.991 | -0.978 -0.981 -0.987
Rubber -0.820 | -0.693 | -0.906 | -0.957 | -0.958 | -0.999 -0.985 -0.871
Leather -0.856 | -0.934 | -0.861 | -0.865| -0.926 | -0.955 -0.954 -0.921
Wood and wooden -0.550 | -0.342 | -0.107 | -0.230 | -0.184 | -0.050 0.233 -0.204
objects
Paper and paper -1.000 | -1.000 | -0.929 | -0.971 | -0.972 | -0.999 -0.990 -0.978
objects
Knitted things -0918 | -0976 | -0981 | -0.871| -0.780 | -0.838 -0.841 -0.892
Footwear, unbrellas, -0.128 | -0.276 | -0.387 | -0.210 | -0.160 0.090 0.195 -0.131
hats
Objects made of -0.939 | -0.943 | -0.829 | -0.904 | -0.887 | -0.905 -0.862 -0.903
stone, wax and
cement
Precious stones and 0.061 -0.058 | -0.020 | -0.285 0.584 | -0.135 -0.039 -0.023
metals
Cheap metals and -0.700 | -0.727 | -0.991 | -0.959 | -0.965| -0.990 -0.991 -0.895
objects
Machines and -0.949 | -0961 | -0.795| -0.826 | -0.783 | -0.772 -0.838 -0.846
equipment
Meas of transport -0917 | -0.957 | -0.730 | -0.943 | -0.876 | -0.931 -0.964 -0.912
Tools and apparatus -0.976 | -0.942 | -1.000 | -0.886 | -0.927 | -0.963 -0.989 -0.952
Furniture, toys and -0979 | -0986 | -0977 | -0.924 | -0.934| -0.946 -0.942 -0.957
other ready made
objects
Works of art, -1.000 | -1.000 | -0.891 | -1.000 | -0.904 | -1.000 -1.000 -0.978
antiquities

Source by RA NSS yearbook, 2009-2015, Stepanakert, Artsakh, 2016, p. 284-288, www.stat.nkr.am
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Table 11
RA foreign trade by countries in 2017-2018 and their CCAs
2017p. 2018p.
Import Import
Export, (according to Export, (accordin.g to

thousand of pr(())guz;on CCA thousand of pr;)ju;:;;on CCA
US dollars, thousgandjof US dollars, thous%mdjof

US dollars, US dollars,

1 2 3 4 5 6 7
TOTAL 2,237,697.6 | 4,097,065.7 -0.294 | 2,411,934.8 | 4,963,227.3 -0.346
Including
CIC countries 595,055.8 1,347,813.3 -0.387 719,163.9 1,490,927.7 | -0.349
Including
EAEU countries 570,999.4 1,216,432.1 -0.361 688,975.9 1,300,524.0 | -0.307
Including
Russian Federation 557,256.2 1,173,233.7 -0.356 666,501.7 1,257,942.1 -0.307
Belarus 7,051.2 39,064.9 -0.694 11,736.9 38,589.3 -0.534
Kazakhistan 4,928.2 4,044.6 0.098 9,766.8 3,692.4 0.451
Kirgizistan 1,763.8 88.8 0.904 970.5 300.2 0.528
gfni‘g:s‘)ther 240564 | 131,3812 | -0.690 | 30,188.0 | 190,403.6 | -0.726
Including
Ukraine 10,193.5 115,529.1 -0.838 18,255.8 153,629.9 -0.788
Turkmenistan 6,038.1 10,217.7 -0.257 3,093.4 27,468.0 -0.798
Uzbekistan 2,284.0 1,399.9 0.240 2,440.2 2,562.5 -0.024
Other countries 5,540.8 4,234.5 0.134 6,398.6 6,743.2 -0.026
EU countries 633,757.3 903,807.4 -0.176 683,847.0 1,146,227.3 -0.253
Including
Austria 1,943.1 20,974.3 -0.830 6,370.5 24,608.3 -0.589
Belgium 45,785.2 43,311.5 0.028 49,202.2 39,445.9 0.110
Bulgaria 282,332.3 39,966.8 0.752 215,270.5 43,771.6 0.662
Dania 735.1 5,546.8 -0.766 1,815.7 7,177.9 -0.596
Finland 1,777.0 23,730.8 -0.861 271.1 33,155.9 -0.984
France 4,740.3 73,539.0 -0.879 8,625.3 110,154 .4 -0.855
Germany 133,128.4 201,151.1 -0.203 136,079.3 291,914.0 -0.364
Greece 193.5 48,963.9 -0.992 271.5 64,623.0 -0.992
Hungaria 2,184.3 12,879.3 -0.710 678.9 16,370.1 -0.920
Italy 43,284.8 158,025.1 -0.570 49,877.3 182,623.9 -0.571
Poland 7,947.7 49,302.2 -0.722 8,307.4 43,997.2 -0.682
Romania 3,542.9 8,946.8 -0.433 54,937.3 14,363.9 0.585
The Netherlands 88,605.0 32,911.7 0.458 132,356.2 55,869.5 0.406
United Kingdom 4,937.7 34,720.7 -0.751 7,636.2 39,183.8 -0.674
Spain 1,715.6 35,216.9 -0.907 393.9 36,842.0 -0.979
Cypros 123.0 1,521.3 -0.850 24.6 692 .4 -0.931
Chezh Republic 2,589.7 26,749.0 -0.823 2,903.2 40,016.7 -0.865
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1 2 3 4 5 6 7
Lithuania 1,931.0 5,602.0 0487 | 20129 6,377.6 20.520
Slovenia 106.5 9,070.9 20.977 399.3 9,379.7 20.918
Sweeden 796.1 28,5933 | -0.946 367.9 28,5165 | -0.975
EU other countries 5,358.0 43,084.0 -0.779 6,045.8 57,143.0 -0.809
Other countries 1,008,884.5 | 1,845,450 | 0293 | 1,008,923.9 | 2,326,072.3 | -0.395
Including
Repubic of Korea 1,807.0 22,069.8 | -0.849 357.6 35,0789 | -0.980
United States 66,187.5 | 133,446.1 | -0337 | 47,6752 | 1783923 | -0.578
gx:;:e[zmblc 102,206.8 | 96,458.4 0.029 | 73,8260 | 105833.0 | -0.178
Iran Islamic Republic | 84,1232 | 174,6982 | -0350 | 94203.6 | 2694173 | -0.482
Turkey 913.3 2229208 | -0992 | 255277 252,682.1 | -0.980
Switzerland 261,389.3 | 96,446.6 0461 | 3363782 | 1287934 | 0.446
China 118,5294 | 477,015 | -0.602 | 107,224 | 663,8555 | -0.722
Brazil 6.3 62,5714 | -1.000 752 61,7286 | -0.998
Japan 366.1 81,0212 | -0.991 375.4 99,060.6 | -0.992
Iraq 117,449.3 201.9 0.997 | 150,638.0 4,959.9 0.936
Thailand 8,998.7 22,4162 | -0.427 788.1 22,860.7 | -0.933
Canada 14,994.8 76,5721 | -0.672 | 332337 30,081.1 | 0.050
Georgia 152,892.5 | 88,023.7 0269 | 68,696.2 70,1058 | -0.010
Other countries 79,0203 | 290,897.1 | -0.573 | 92,9266 | 403,223.1 | -0.625

Source by The social-economic situation in Armenia in 2018 January-December, Yerevan, RA, 2019, p. 128-129

Conclusion

The research shows that the foreign trade turnover between the South Caucasus countries is
«weak» and needs to be substantially activated which will contribute to the deepening of economic
integration between other countries and the increase of rates of economic growth. Especially for
Armenia and Artsakh the main regional way is export of goods and services which will significantly
improve the payment balances of the countries.

In terms of enhancing the effectiveness of regional cooperation, it is important to identify and
apply the comparative advantages of each country which can lead to both bilateral and multilateral
outcomes. From this point of view, it is particularly important to identify and rank the comparative
advantages of the foreign trade turnover of the economies of Armenia and Artsakh by product groups
and rank them as priorities of development.
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BUJAEHUE DKOHOMHNYECKOT'O COTPYIJHUYECTBA HA IO’)KHOM
KABKA3E, BAPMEHHUU U PECITYBJIUKE APLHAX

1,2
A.X. MapkocsiH
1 o o

ll[ymuHCKuu mexHoocudecKuu ynusepcumeni
2 .« .«

Epesanckuii 2cocyoapcmeenuwiil ynugepcumem

Ha HbIHEmIHEM JTare pa3BHTHUS DKOHOMHUYECKOE NPOCTPAHCTBO MHUpPA Pa3felCHO MEXIY
Pa3IUYHBIMA SKOHOMHKO-TIOJUTHICCKUME 00bequHeHHIMUA. boph0a 3a Ka[bplii KBaJpaTHBIA METp
TUTOINAM HACTOJIKO O0OCTPHUIIACH, YTO MOXKHO YTBEPKIATh O TOM, YTO KaXKJIBIA KBAJPATHBIA METP
"3aHAT" WU KCIIOJIb3YETCS 3TUMH 00beuHCHUIMHU. bojiee Toro, 60prda MeXIy CBEpXIcpiKaBaMH yxKe
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BEJIETCS 3a TOCIOACTBO Haj moytocaMu 3emud. Hampumep, skoHOMu4eckuil moTeHnman CeBepHOTro
mmoJrroca oreHuBaetcst 6oiee ueM B 30 TpmwummonoB moymiapoB CIIIA. B Ommkaiimue Toasl mporiecc
CIIMSIHUMA W TIOTJIONICHHH MEXJy JKOHOMHYECKMMHU OOBeAMHEeHusMU ycwiurtcs. Peruon HOxHoro
Kapkaza Takke TMEpPeKUBACT MPOIECC IKOHOMHYECKONH WHTErpalud W YriyOJeHHS Hay4HO-
TEXHMYECKOTO TpOTpecca, W B ITOT MPOIECC TaK WIA WHA4Ye BOBJIEYEHBI TPU CTPAHBI PETHOHA
(Apmenus, ['py3ms, AszepbOalimkaH) ¢ TPUCYIIUMH UM SKOHOMHUYECKHMH CBS3SIMH M CXEMaMH
B3aMMOJICHCTBUSA. YBelndYeHue HPQPEKTUBHOCTH HSKOHOMHUYECKHX CBsi3ed Mexny PecmyOmukoit
Apwmenns u PecrryOnukoit Apiiax, OCHOBaHHOM Ha pean3aliiil TeOpPUN CPaBHUTENBHBIX TPEHMYIIECTB
MMEeT Ba)XKHOE 3Ha4deHWe ia obOecmedeHusi Ooiee BBICOKHX TEMIIOB 3KOHOMHYECKOTO POCTa H
3HAYUTEIHLHOTO TOBBIINICHUSI YPOBHS JKWU3HU HaceleHus. Ha mepBbIil TUIaH BBIXOIUT HEOOXOAMMOCTD
pa3pabOTKH U pealu3aliyd HOBBIX HANPAaBICHUN SKOHOMUYECKOTO MapTHEPCTBA, KOTOPHIE PACIIUPSIT
BO3MOKHOCTH COIHATBPHO-9KOHOMHYECKOTO Pa3BUTHS ApMEHHUH 1 Apliaxa.

KiioueBble ciioBa: BajoBOW BHYTPEHHHMH NPOAYKT, BHEITHETOPTOBHIN 000OpPOT, 3KCHOPT,
UMIIOPT, KOA(PGUIINEHT CPaBHUTENBHOTO MPEUMYIIIECTBA, OCHOBHBIE HAIIPABJICHUS Pa3BUTHA.

Lbpywywgyty &' 10.10.2019p.
Spwiunudwu £ ninupydt' 11.10.2019p.
Epwotuwynpyby b nwywgpnigjwu’ 13.12.2019p.
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MODERN PERCEPTIONS OF THE ROLE OF STATE

V.G. Khachaturyan

Yerevan State University

The perception of the role of the state tends to constantly change which is quite natural because studies
of the role of the state and its functions were not interrupted, moreover, they were important at all times and in
all societies. Attempts to find the only correct model have not ended and will never end since the boundaries of
confrontation and cooperation between the state and the market will never be determined. So it is the logic and
philosophy of human development and progress.

Emphasizing the importance of public administration, it should be noted that, according to the community
of experts, today countries compete among themselves with models of public administration - the work of
institutions and not the cost of labor or the effectiveness of tax policy. And in this sense, in modern conditions, it
is the work of institutions that should primarily determine the fate of public consent.

The greatest danger of state or market regulation is the situation when too many functions are
concentrated in the hands of the state, or vice versa, when market regulation mechanisms become
uncontrollable. In order to avoid such situations, it is necessary to provide people with equal opportunities. The
important thing is not what level of inequality is established in society, but how much people have the
opportunity to realize their plans and abilities to achieve the highest level in the social pyramid.

Key words: state, market, institutions, "failures" of the state and the market, public goods,
competition, costs, revenues.

Introduction

Perceptions of the state are one of the most fascinating, most demanded, most studied and yet at
the same time not completely clarified phenomena up to nowadays. As Douglas North noted. "The
court has gonem for consultation on the issue of the state's need for economy and has not returned
yet". Why is the question of the full characterization of the state not only concerning the economy but
everything in general also very topical today? The problem is that for centuries, when arguing for the
necessity of the state, this necessity was ascribed to facts that were not existing in real or even being
existed, they were exaggerated. Because of all this the real picture has been distorted and such
functions were attributed to the state that did not have any relation with it. For example, the well-
known British economists - David Riccardo, James Mill, John Maynard Keynes and others set the
same example when speaking in favor of the state: who would have built the lighthouses in England if
not the government? And it was very important to people who did it in those times of England. But
later it turned out that the reality was different and that no English government had done such things.
Economist, Nobel Prize winner Ronald Coase found out as a result of his research in British Admiral
Archive that no English lighthouse was built by the government in England (which he had written
about in his <<Lighthouse in Economics>> or <<The role of the lighthouse in Economics>>) [1]
classical works). They were built by the Guild of Ship Captains, local communities and corporations
of shipowners but not by the government. Why did we decide to refer to this well-known fact?
Because even today, when presenting the essence of the state, people often use myths to be far from
the reality. The motives are political when, for purely political expediency, they seek to justify the
seizure of power by the exploitation of "state", "state" institutions, the ineffective use of resources,
corruption, restrictions on freedoms for both citizens and business. Ex-soviet countries can be
considered as an example except for the Baltic states and Georgia.

The reality is that the perceptions of the state have been constantly changing since the formation
of the state up to now which is very natural in relation to the periods of human development and their
peculiarities. The important thing is not only to take into account these circumstances, but to
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appreciate and understand the content and need of those transformations. The change in the nature of
the state and state functions is linked to many factors which will be discussed below more detailed but
for all times it is important to find the golden medium between State and Market. The golden medium
is the most difficult and most important task that every country, state and society must solve without
overestimating and underestimating. For example, when the sphere of activity of the state is unlimited
(when everything is permitted in the political process), sowing hostility and theftin the society become
common. People spend more time struggling to get a piece of economic “pie” than producing that pie.
As a result, the volume of output decreases, the production declines and hostility, distrust and even
hatred increase in society. In a highly politicized economy life is not so easy. This applies more to the
Republic of Armenia taking into account the special situation we have experienced since the collapse
of the USSR. In the Soviet times we knew what was wrong and now we are still trying to figure out
what is right. Most of the world is looking for the right economic recipe like us. Fundamental
economics shows that private property, freedom of exchange, competing markets and monetary
stability are the cornerstones of economic prosperity. When the latter are available, individuals can
“sow everything”, productive energy will be realized and material prosperity will be created.
Depending to what extent this is applicable to separate countries, this is already on the political level,
i.e. it requires a political decision.

Why should the state interfere the market economy?

As it was noted above, in all countries around the world, state institutions are in the focus of
attention. Constant changes in the world economy make it difficult to find answers to the key
questions the state has to answer: what should be the regulatory role of the state in the economic
system?, what issues should it deal with and what it should not?, what are the optimal decisions to
make in this or that situation? There are numerous and sometimes contradictory and more often
complementary views on the solution of the above mentioned problem which attempt to present the
boundaries of the state's influence in regulating the economy on the basis of certain starting points.
From this point of view, the theories of economics have undergone quite an interesting development.

It is therefore not accidental that different models of state regulation of the economy currently
exist with their unique national manifestations [2]. Looking back at the history of recent past of
mankind it should be noted that in the early days of formation of classical capitalism the state did not
interfere with economic processes at all. The principle of non-interference by the state in
entrepreneurship has been theoretically substantiated by English and French economic school. At that
time the state had to influence the economy only within the framework of "natural right", that is, to
ensure the privacy and appropriation of private property. These provisions were dominating until the
mid-19" century and unless we take into account some exceptions to the need for state intervention by
one of the founders of classical economics, economic thought of A. Smith, the economic school
practically gave no place the systematic influence of the state on economic processes.

In the beginning of the 20™ century the picture changed significantly. The state's involvement in
all aspects of public life related to the effects of the industrial revolution and the introduction of new
social responsibilities in individual countries set new demands on governments and as a result, for
example, the facts on use of taxes started gradually be noted more and more. In this connection it is
worth mentioning the opinion of the prominent 20™ century psychologist Carl Yung on the role of the
state who thought that Man no longer views the state as a pillar and wants others to think and take
responsibility for the state instead of himself. The society is satisfied that they are dressed, nourished
and brought up as a social unit and are entertained in accordance with mass standards. When the state
assumes the execution of laws it means that the person allows the state to realize his moral
responsibility [3]. What caused these perceptions, were such perceptions objective? It should be
admitted that this is perceived by Yung (and not only him) as a negative phenomenon, but the reality
is that every state has a tendency to increase its role and the reasons are various. Here are some of
them:
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1. Increasing the role of the state may be due to the challenges in the social environment, such
as technical progress, demographic changes, changes of economic system and so on [4].

2. Strengthening the role of the state also depends on local political processes: changes of the
views of different civil and political organizations and trade unions as well to the functions of the
state can be crucial to the formation of a "strong state".

3. Increasing the role of the state can also be linked to its role in ensuring economic growth. As
American economic historian F. Gerschenkron points out, countries that have adopted the way of
industrialization or other large-scale technological and economic reforms much later typically have a
broader public sector [5]. In this case the state acts as a locomotive of the economy directing the
resources at its disposal to technical upgrading of the economy, scientific programs, growth of
investment and infrastructural policy. This is the way post-war France, Germany, Japan and the former
USSR have gone. These examples prove the theories of market imperfection: rapid economic growth
is often easier to obtain with the help of the state than relying solely on the "invisible hand".

4. The expansion of the functions of the state may also be dictated by its internal development
patterns. Like any system, the state (in the form of its institutions) is also prone to self-preservation
and self-reproduction. From this point of view, the state can be seen as a unique monopoly structure
whose behavior in many cases resembles that of monopoly companies in the market.

5. Along with the increasing global warming, floods, desertification of vast territories, the joint
efforts of owning the resources of the world ocean and the space and the solution of global energy
problems the importance of states has recently been increasing.

By the way, even in post war period the view has been still dominating according to which the
state ownership would be ruling by the end of the twentieth century. Only Friedrich von Hayek and the
Austrian school did not share this viewpoint. They were convinced in the opposite viewpoint which is:
private ownership would prevail. And it happened so: the revolutions of the information and
telecommunications spheres of the 70-80s gave new impact to private ownership which in turn caused
“other eyes” to see and appreciate state regulation once again.

Further developments were accompanied by both state and market failures and attitudes towards
each other changed accordingly. Today, the positions of the ideologists of both views have become
more radicalized and more stable both in the scientific and the political circles as well as in the public
sector. Such a situation has been the cause of the crises of the last twenty years which were mainly
presented to the public as a result of market slips or so-called "market failures". In fact, the reasons of
the crises of both the regional and a number of other countries in 1998 and the global financial and
economic crises of 2008 were politics -driven by the short-sighted and populist policy of leading
political forces of many states during that period. The same continued further on in Europe, Greece,
Spain, Portugal and even Italy when governments of these countries brought their countries to
insolvency through various so-called social programs opposite the logic of liberal-market economy
with their state intervention for years. This may be one of the best examples of ineffective intervention
in the state market.

Sometimes the notion of a liberal state also leads to a certain misunderstanding in the sense that
many people consider it to be a non-operating (non-interfering) state. Of course, this is not the right
viewpoint. Every state must act, i.e. must interfere. The question is how much the intervention is
predictable by the individual. When the latter knows to what extent he is protected from indirect
interference and in which cases he can be influenced by the state in making his decisions and whether
he can freely build his plans. In any society there are always state functions that are definitely accepted
by the citizens but there are also those that do not have public consent. In fact, when the state exercises
direct governance in such areas (where there is no public consent), it results in the suppression of
personal freedoms. In addition, when the public sector where the state implements the management of
the allocation and use of funds exceeds certain extent, its activities affect the whole system. Even if the
state directly controls only part of the resources, its decisions indirectly affect the entire economy.
Thus, more resources a state possesses, more unpredictable its actions are and the freedom of the
individual is limited.
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Early in the mid 19" century F. Bastia predicted that the state gradually expanding its activities
would reach to such scales that the possession of half of national income would be considered as
normal, and this would not improve the standard of living of the population but many useless state
institutions would be created which would make decisions instead of people.

Therefore, it is necessary to clearly limit the scope of the state's activities, otherwise the society
will lose the ability of personal initiative (entrepreneurship) along with wealth, prosperity,
independence and the sense of self-worth.

At the same time, it should be noted that while there is no certain approach to the functions that
are significant to the state, it is more or less acceptable for everyone to present these functions in two
large groups. The first involves activities aimed at protecting the individual and his property from
violence, theft and robbing etc., and the second involves providing a limited number of goods to
citizens; goods that are difficult for the market to produce for this or that reason.

It can be said that the protection of property rights, enforcing contracts and resolving the
conflicts through the courts become the basis for non stop market activity. On the other hand,
economic growth is also facilitated by the provision of public goods by the state such as roads,
national security, environmental protection and other infrastructures. Although the state has a
comparative advantage in providing legal institutions and infrastructure facilities, the activities of
private companies are not excluded in these areas.

Let us mention about another important question the comments connected are the result of
believing in another myth about the state. It concerns the so-called public goods. Can only the state
provide public goods? Over the time economic restrictions on the provision of public goods disappear.
For example, issues of country protection, the fact that many existing infrastructures have alternatives,
education or health services and so on are no longer state monopolies. The conclusion based on the
factual situation is that the restrictions on the provision and delivery of public goods are abolished and
relating them only to the state remains in the past.

How is the state regulation implemented?

The economic system of each country is a specially regulated mechanism between producers
and consumers of material and non-material goods. At the same time, the economic system being a
decisive factor in the development of society, is expanding day by day as the list of produced goods,
their variety assortments and as a result of the division of labor and specialization (developing) the
economic relations and relations with consumers are constantly branching (developing). As a result,
the economy is becoming increasingly dynamic. The various business regimes that emerged during the
development of civilization have always been called upon to solve three major economic problems:
what, how and for whom to produce?

The search for answers to these questions, in its turn, raises new and very important questions -
who will produce?, who will distribute?, whom will they distribute to? and how will it finally happen?
During the production, distribution, exchange and consumption of material goods people start public
or economic relations with each other. Exchange relations one of the main functions of which is to
connect the consumption with production, gain their specificity in the market and through market
relations. The market is a system where the activities of business entities, organizations and members
of the society develop connected with production and sales. Since the market represents demand
(buyer) and supply (seller), therefore, they mutually determine the prices of sale goods and services,
labor and securities. Meanwhile market relations become a certain form of exchange relations. The
study of the content of market relations as an expression of exchange relations requires two
complementary and interrelated approaches. The first is the study of needs and production, demand
and supply for giving an appropriate orientation to production. The second is the study of market
needs, taste and production impact on demand which allows to predict new needs and priorities. If
these approaches are fully implemented, production will be fully regulated based on market
relationships. It is also necessary to use the following principle- what is produced is not that can be
produced, but that what will be sold. This principle reflects the content of market and market relations.
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It seems that under market conditions where the market is a self-regulated and open system, the state
plays no role. But in these conditions the role of the state is not only diminishing but becoming more
important as state economic flexible policy is an active factor in the socio-economic progress of
society. The economic policy of the state is meant to actively influence all aspects of economic life -
production, exchange, distribution and consumption.

In all countries of the world, the state institute is in the centre of universal attention. Constant
changes in the world economy make the answers to the key questions the state has to find: what should
be the regulatory role of the state in the economic system?, what issues should it deal with and what
not? what optimal decisions should it make in this or that economic situation? Recently the transition
from planned system to a marketing system in number of countries has caused an economic crisis.
This fact put again the importance of the role of the state in regulating the economy under suspicion.
At the beginning of the 20™ century it was considered that economic growth should be provided by the
state- we have it above mentioned. The experience gained during that time shows the opposite: the
state plays an important role in ensuring economic and social growth but it is not direct source of
economic growth. The state directly controls and regulates new complex and interconnected spheres of
economic activity and promotes the wellfare and standard of living of its citizens.

Economic functions of the state

Free market, despite its spontaneous nature, is a well-organized mechanism capable of resolving
the socio-economic problems the society faces. However, the ideal model of economic structure for
solving different problems of society envisages the use of state regulation levers which are
implemented through a number of functions. The economic functions of the state are various and
numerous. These functions are classified into two groups.

The first group includes: the functions of legal support of the mechanism of market operation,
protection of competition, production of public goods and stabilization of macroeconomic situation.

Legal support of the mechanism of market operation

The protection of the interests of producers and consumers in the market is a major challenge
for the state. It means that in order to start an economic activity these entities must be legally
protected. First of all, property rights must be secured and protected. An owner who is not sure about
the safety of his property cannot make full use of his financial, creative and material potential. In this
sense such legislation is needed which is able to ensure the protection and development of property
rights.

The state anti monoploy legislation, laws and other regulations relating to banking and other
spheres of economy (protecting and regulating) are important from the legal point of view.

Protection of competition

In every civilized economic system competition is one of the means of regulating the
production. In a competitive environment, the relationship between supply and demand determines the
price of the product (service) and therefore the profit that the producer (service provider) should
receive. The existence of a monopoly disrupts the self-regulation of the market system: sellers become
fewer and the monopolies are regulating the supply themselves and hence, the price too. Monopolies
cause enormous damage to society affecting the market which results in monopoly pricing which gives
them super-profits. In such cases, state intervention becomes inevitable. To regulate the competition,
various governing bodies are created which regulate mainly public service tariffs and follow the
quality standards. The state adopts and acts anti-monopoly legislation. The state promotes and protects
the competition with such activities.

The production of pubcil goods
In certain cases the market is unable to provide the production of certain "public goods".
Among those products and services there are goods which relate to defense forces and law, the
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activities of enforcement agencies and others. These benefits serve the interests of the total society
whose marginal costs of production do not depend on the number of consumers and in many cases are
not profitable or unacceptable for private businesses (eg. licensing, forensic expertise etc.) and it is
favorable that the state takes this responsibility. Such functions of the state are financed at the expense
of the state budget. That is why costs on defense, social needs and state bodies have high share of state
budget in many countries.

Stabilization of the macroeconomic situation

From time to time the economy is subjected into macro economic fluctuations due to the
influence of both internal and external factors and the major role in solving these situations is given to
the state.

The second group of state functions of regulating market relations includes: functions of
redistribution of income and wealth, distribution of resources to change the structure of gross domestic
product and stabilization of the economy.

By implementing these functions, the state regulates the incomes of the population, provides the
old, the disabled and the unemployed with benefits, and, if necessary, makes structural changes in the
structure of public production and gross domestic product. The state carries out its economic functions
in three main directions:

Direct control and regulation

This is the direction in which the state controls over the economy, in particular market relations
and also the regulation of relations between entrepreneurs and employees. About all complex and
interconnected processes of public activity are simply controlled and regulated. Such control may be
set for minimum wage rates, accident insurance during production, unemployment insurance, retire
pensions, maximum duration of working days and other processes.

Public consumption

Along with the development of the society the consumption of gross domestic product is also
increasing. Major part of the local production is bought by the state and used for public
consumption.For preserving and developing the spheres of education, health and others the state
purchases necessary property, equipment, technologies and uses to satisfy the needs of the society.
The state also buys armament for defence of the country such as military technique, weapons and other
types of armament.

State entrepreneurship

The state directly manages state-owned shares or wholly state-owned enterprises. State
regulation should be carried out within certain limits which are determined by the flaws of a particular
market and based on the current economic situation.State regulation allows for the elimination
(balancing) of "failures" which the market mechanism cannot eliminate.

The study of the governing practices of countries with mixed economies shows that in these
countries the government carries out such important functions as public costs, monetary and fiscal
regulation. Although the market economy mechanism mainly operates in these countries, the
government regulates the imperfections of the market system and thereby enhances the efficiency of
the management of the resources (natural, financial, labor, etc.) and the income from them. In highly
competitive economies productive resources are distributed at market prices by exchanging
commodities with money aimed at producing the most useful goods and services available. However,
the market does not always provide that perfection. The market economy is also characterized by the
existence of monopoly sectors, unemployment, inflation, unequal distribution of incomes, extremely
unequal polarization of the income of certain groups of society and so on. The smoothing (or
elimination) of such phenomena is due to the need for governments to intervene in market economy
activities.

The “visible hand” of the government which operates alongside the “invisible hand” of the
market serves as a countermeasure to the shortcomings of the market mechanism. The government
regulates the activities of public service companies, such as telecommunications, energy and other
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companies. State funds science, space exploration and scientific research. The government taxes its
citizens redistributing the revenue from these taxes in favor of the poor (socially unprotected) sections
of the population. Finally, the government is also taking advantage of its budgetary and credit
opportunities to stimulate economic growth and regulate business activity cycles. In this regard let us
consider the tools through which government intervenes in the modern economy.

It is usually assumed that the government develops (defines, dictates) the rules of the game by
adopting laws and other legal acts, observing the protection of property rights, guaranteeing the
immunity of property, signing of agreements and contracts. It is clear that the fulfillment of these
functions of the state is aimed at promoting economic efficiency, preserving social justice and
maintaining macroeconomic stability and growth. In promoting economic efficiency, governments are
trying to correct shortcomings in the market mechanism such as monopolies and environmental
pollution. State programs aimed at ensuring social justice through tax and benefits, redistribute income
for the benefit of the poor. Macroeconomic growth and sustainability are promoted by the government
through taxation, costs and monetary regulation tools that will reduce unemployment and inflation
while stimulating economic growth.

Various forms of inefficiency (imperfection) of the market mechanism occur regularly in the
economy. For example, a company may increase profits by raising prices in an unjustified way.
Certain companies pollute the air, soil and water with production wastes. In such cases, the efficiency
of production or consumption declines in the market and the government can play an important role in
correcting these shortcomings. Assessing the role of the government in eliminating economic
shortcomings, it should be noted that the state regulation mechanism can also be ineffective, that is,
situations where state efforts (efforts) to correct market failures sometimes give rise to new problems.

Almost all countries with a market economy have experienced this form of market imperfection
over the last century and the governments of those countries have had to take measures to eliminate
these "market distortions". In many cases, governments regulate the prices of products (services)
issued by monopoly companies or limit the profits received by monopoly companies. In addition, anti
monopoly legislation prohibits companies from setting prices independently or dividing markets
between monopolies, for example, recently governments in various countries have adopted tax
penalties on separate automobile and technology giants in relation to the agreements and artificial rise
of prices by those companies.

Since the private sector is usually ineffective in producing public goods, the state must deal with
it itself. By financing the production of public goods, the government behaves as any other major
buyer would do. By allocating sufficient funds for certain purposes, it generates flow of funds. After
the "vote on behalf of the state", a market mechanism is put in place that directs funds to relevant
companies for the production and delivery of public goods ordered and financed by the state.

Discussing the poor effectiveness of the impact of the market on the production of monopolies
or public goods, we focused on market deficiencies that could be corrected by government. Now
imagine that the economy operates in a perfectly specific market way without compromising on
production opportunities and maintaining a balance between the production of public and private
goods. Even if the market system works perfectly, it can still lead to very undesirable results in the
public interest. Why? Market-based income distribution does not always meet the requirements and
perceptions of fairness. An economy that operates without government intervention can lead to
unacceptable differences in income and personal consumption and even severe polarization.

What is the reason that the market mechanism brings about such situations? The problem is that
the level of income depends on derivative factors such as the inflation, the output of labor, the heritage
and so on. For this reason, the nature of income distribution may be inconsistent with the principle of
justice formed in the public consciousness.

How do economists consider the disputes on revenue equality? Economics is unable to answer
questions about what part of the revenue from honest market struggles should be transferred to poor
families. These questions should be answered by the authorities that are responsible and concerned
about ensuring social equality in the country (elective bodies). Economists can analyze the advantages
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or disadvantages of redistribution in different systems. Specialists spend little time trying to determine
whether distribution mechanisms (such as taxes, benefits, compensations etc.) are good for society or
not. The question is whether the system of benefits and compensations for citizens will not eliminate
the desire to work and whether the money for social needs will not be used for any other purpose.

Economics cannot answer the question of what level of poverty can be considered just and
acceptable. However, professionals can develop real plans to raise the income of the poor.

The government not only promotes economic efficiency and justice, it also carries out
macroeconomic functions to promote economic growth and stabilization.

Conclusion

Perceptions of the role of the state tend to change constantly which is very natural, though only
because studies on the role of the state and its functions have not been interrupted and have always
been important at all times and in all societies. Attempts to find the so-called unique truth have not
ended and will not end as to distinguish the boundaries of state and market opposition and cooperation
will never be possible. That is the way of life, so is the logic of human development, progress and
philosophy.

Emphasizing the importance of public administration, it should be noted that, according to some
professional backgrounds, countries are starting to compete with public administration models rather
than labor costs and tax policies today [6]. It is no coincidence that the well-known economist Daron
Achemoglu in his famous book "Why Nations Fail" [7] highlights the role of institutions. If we briefly
retell the whole book, we can do it in four words: "Institutions decide everything". There are no other
explanations for development or backwardness (related to climate, geography, culture etc.). In this
respect, Achemoglu's words about Armenia are interesting. “Of course, I'm not an expert of Armenia,
but I can say that the problem Armenia has is not geographical, not cultural and not even geopolitical
but political. The problem is to make politics more related to the demands of its citizens. So, through
this political process Armenia will no longer be an oligarchy but rather a society that will provide
much greater impacts for the majority of its citizens, so that it can unite the significant potential it has
>> [8].

For a more complete and comprehensive understanding of the issue of governance, let us refer
to the World Bank Management Report published by the World Bank every two years (see Figures
1,2,3). Figure 1 shows that the quality of governance in the Republic of Armenia for the last twenty
years (from 1996 to 2016) has fallen due to an increase in corruption, a decline in democracy and a
decline in political stability.

The following charts show that during the mentioned years in the three South Caucasian
republics similar problems were experienced in 1996 and Armenia had more favorable positions on
the level of corruption at that time. In 2016 Georgia has been a leader in overall efficiency in
governance, particularly in terms of low corruption and the functioning of democratic institutions due
to reforms focused mainly on the formation of new institutions.

The greatest danger of state or market regulation is the situation where there is too much
concentration in the hands of the state or vice versa, when market regulation mechanisms become
uncontrollable.

Thus, addmitting the existence of the "invisible hand" of Adam Smith, the very issue of
protecting that "invisible hand" is often neglected due to the desire for market intervention by the state.
Today, the market needs more protection than ever before, with the era of new technologies providing
endless possibilities to access, use and manage of information at the same time without controlling the
chances the public may use for dangerous purposes - cybercrime, various illegal transactions and so
on. And it is here that the state assumes the responsibility of regulating this area, which in some
countries may limit the freedoms of the people related to the intentions or ideology of the ruling
political force. This is one of the challenges of modern times which requires fundamentally different
approaches and steps of state intervention. In this respect, the view of well-known economist Sergey
Guriyev is interesting and instructive. He writes in his book <<The Myths of Economics>> [9], <<As
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in the era of Adam Smith, the <<invisible hand>> of the marketplace now largely defends the interests
of society. But, as before, it also needs protection. The role of the state and society lies in supporting
and protecting the <<invisible hand>> from the inevitable attempts to limit its possibilities by the
society>> [9].

Referring to the problems of Armenia, we would like to emphasize once again that the success
of the Economic Revolution in Armenia will also depend on the attitude of the state towards the state-
market relations as a result of the revolution. This will be due to the volume and content of state
functions. The most serious and fatal mistake of the former system was that over time the most
important assumption of a market economy - the need to separate business and power - was broken.
Let us remember Adam Smith who once wrote that there are two things in the world that are
incompatible: reigning and trading. Instead of ensuring the strengthening of separation between
business and power and their establishment which would mean equal competitive conditions,
immunity for property, unselfish and equal legal system, the ideology which was adopted in Soviet
times was gradually restored: that is the state has right to intervene the competitive market due to its
interest or comfort and business and citizens had to obey it without discussing.

It broke the most important postulate of the market economy - ensuring the freedom of
opportunity for all people and eliminating inequality of opportunity. In fact, when talking about
inequality in our country and in similar countries, it is important not only to deal with income
inequality but also inequality of opportunity including political mind on decisions. Mostly this is also
the cause of material inequality in the future. In this respect the following idea of well-known liberal
economist, Nobel Prize winner Milton Friedman is very specific: <<The important thing is not how
much inequality there is in society but how much the people of the <<Bottom>> have the opportunity
to reach the highest level of the social pyramid. If such dynamics are sufficiently developed, then
people accept market efficiency. As opportunities are open to you, the attitude toward the issue of
inequality becomes more tolerable. That is what the US social system is based on>> [10].
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Epesanckuii 2ocyoapcmeennbiii ynugepcumem

Bocnpuarne ponm rocygapcTBa HMeEET TEHACHLHUIO IIOCTOSIHHO MEHSATBHCSA, YTO BIIOJHE
€CTeCTBEHHO, XOTS OBl TOTOMY, YTO HCCIEIOBaHUS POJNM TOCyJapcTBa M ero (QyHKUIMHA He
NpepHIBANINCH, 00JIee TOTO UMENIM BayKHOE 3HAUCHHE BO BCe BpEMEHA M BO Bcex obmiectBax. [lonmbITku
HalTH €IWHCTBCHHO MpPABWIBHYIO MOJENb HE 3aKOHYWINCh W HE 3aKOHYATCAd HHUKOIZA, TaK Kak
TPaHMIIBI TIPOTUBOCTOSIHUSL U COTPYIHUYECTBA TOCYAapPCTBA M PHIHKA HUKOTAA HEe OYAYyT OJHO3HAYHO
ompezeseHsl. TakoBa JI0ruka, Gpruaocous 4eI0BEeUeCKOro pa3BUTHS, Iporpecca.

ITomyepkuBast BaXXHOCTh TOCYNapCTBEHHOTO YIPABICHHUSI, CIEAYET OTMETHTB, YTO, TI0 OLIEHKaM
9KCHEPTHOTO  COOOMIECTBA, CETOAHS  CTPaHbl KOHKYPHPYIOT MEXIy CcoO0OH  MOIeNsIMu
roCyJapCTBEHHOI'O YIPABJICHUS — pabOTON HMHCTUTYTOB, a HE 3aTpaTaMd Ha pabouylo CHIly WIH
3¢ EKTUBHOCTHIO HAJIOTOBOW MOJUTUKHU. [ B 3TOM CMBICJIE B COBPEMEHHBIX YCIOBUSIX UMEHHO paboTa
MHCTUTYTOB JI0JKHA B TIEPBYIO OUYEpeb ONPEACISATh CyAb0y 00IIECTBEHHOTO COTJIACHS.

HauOonpiiyro omacHOCTh Ui  TOCYAApCTBEHHOTO WM  PBIHOYHOTO  PEryJIMpOBaHHUS
npeCTaBiIsieT cO00M CUTyalusi, KOrjia B pyKax TocylapcTBa CKOHIEHTPHPOBAHO CIHMIIKOM MHOTO
¢byHkuuii waM  HAoOOpOT, KOrAa MEXaHW3Mbl PBIHOYHOTO  PETyJIMPOBAHUS  CTAHOBATCS
HeynpaBisieMbiMU. Bo mn30ekaHWe TakuxX CHUTyallud HEOOXOIUMO TPEJOCTaBHTH JIIOASM paBHBIC
BO3MOXHOCTHU. BaskHO He TO, Kakoll ypOBEHb HEPABEHCTBA YCTaHOBMIICS B OOIIECTBE, a TO, HACKOJIBKO
JIOAX UMEIOT BO3MOXKHOCTh PEaJIM30BaTh CBOM IUIAHBI M CHOCOOHOCTH AJISI TOCTMXKEHHS CaMoro
BBICOKOT'O YPOBHSA B COLIMAJIbHOMN MUpaMHJIE.

KawueBbie cjioBa: TOCylapcTBO, PBIHOK, HMHCTHTYTHI, «IIPOBANbB» TOCYJapCTBa M PHIHKA,
oO11ecTBeHHbIE OJ1ara, KOHKYpPEHIIHS, 3aTPaThl, TOXO/IBI.

Lbpyuwywgyty £ 18.07.2019p.
Spwlunudwu k ninupyyb)' 22.07.2019p.
Bpwotuwynpyby £ nywgpnipjwu’ 18.09.2019p.

71



ECONOMICS

UDC —-338.23.27:334.01

ENVIRONMENTAL REGULATION AND ECONOMIC GROWTH: LIBERAL
APPROACH
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The role of state regulation has become more extensive and relatively complex in most countries than it
was in previous periods as a result of globalization in the modern world since environmental protection,
growing environmental problems, monopoly regulation, health care, social welfare and education etc. are under
state regulation. In this context the problem of environmental regulation is especially relevant both in general
and in terms of ensuring sustainable economic growth. The latter depends more on the degree of application of
new scientific achievements and technologies. This means that the environmental factor of economic
development cannot be ignored and therefore it has become very urgent to create a model of the economy that
will satisfy two opposite requirements at first glance: to ensure economic growth without damaging the
environment.

We should note that there is still no universal economic model that could subdue external influences in
order to fully solve the environmental problems facing humanity and requiring urgent solutions. In addition to
the political will which is required from international organizations and associations, a final theoretical solution
to this problem has not yet been found. However, there are approaches the practical application of which can be
an effective way to solve the problems under study. The paper gives clear proposals on the application of
economic approaches to solve such problems.

Keywords: environment, external and negative factors, economic growth, marginal expenses,
marginal benefits.

Introduction

Former economic development in the Republic of Armenia was unstable and created serious
problems in the country among other issues such as high poverty and unemployment, monopoly and
non-competitive economy and caused great damage to the environment. Due to imperfect institutional,
administrative and constructive mechanisms over the years, the natural resources of the country
including food products were not used effectively, air, water and soil were contaminated, waste
disposal and removal issues were not solved properly. Environmental pollution, inefficient use of
resources are among the key factors affecting the future sustainability of the economy of Armenia
which has no sea access, limited resources and regional hard conditions.

It is not accidental that the new government of the Republic of Armenia pays special attention to
environmental issues concerning all layers of the population from the very beginning. Regarding this,
the section “Environment” of the Government Program states: “The environmental management
policy is aimed at complex protection of the environment and natural resources, their improvement
and reasonable utilization balancing with social justice and economic efficiency. The main task of
environmental management is to minimize the harmful effects on the environment as air, climate,
water, soil, flora and fauna, to prevent over-exploitation and illegal use of natural resources and to
ensure the implementation of preventive measures” [1].

The program also foresees the introduction of flexible mechanisms of environmental
management and lever systems, the development and implementation of innovative financing
mechanisms (including a mechanism for offsetting environmental commitments) together with
international organizations. By presenting these program provisions more completely, we can say that
the government wants to solve the issue of environmental regulation by combining them with the
requirements of creating favorable conditions for economic activity. It is a complicated issue that
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needs the most urgent solutions not only for our country but for all humanity. Final resolution of the
issue needs costs and time and demands principles, determination and consistency from Armenia and
many other countries as well [2]. We offer a mechanism for environmental regulation that will
practically help to meet the requirements of governmental program.

Mechanisms for reduction and compensation of environmental loss. The humanity has
entered the third millennium with the burden of the most complex economic, political, social, ethnic
and global environmental issues. Current environmental issues have not had their precedent in human
history according to their importance. Only the recognition of these problems and the steps to
overcome them can ensure the survival of mankind.

Overall, the last two millennia of development of civilization can be described as a gradual
attack. If at the beginning of our era the population of the Earth was about 100-200 million, then it was
already about 450 million by 1500. However, the growth of the population has not always been
constant due to epidemics, various diseases and abnormal natural-climatic changes. The humanity has
reached to a certain agrarian culture only since the 15" century, it has been able to increase food
production and thus maintain a relatively steady growth in the amount of the production. It was after
that the humanity slowly began to accelerate its development as a result of which GDP grew per capita

sharply (Fig. 1).
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Fig. 1 The dynamics of GDP for enlarged regions of the world per
capita in 1000-1998 (USD, 1990) [3]

It was also at that time that uncontrolled use of land started which caused environmental
problems in its turn. And it was only in the early 20th century that the global character of human
influence on the nature was evident. The beginning of the industrial revolution which is characterized
by the invention of electricity, the invention of mechanical transport, the use of oil and gas gave
humanity considerable energy and power. It should be noted that this period is known not only for the
intense use of land, water, forest and minerals in the economic circulation that is typical of any period
of societal development but also for the significant increase in anthropogenic impact on the
environment. It was during this time that global environmental issues moved on to a different level
which was more complex and dangerous. During the intensive development of the industry the use of
resources increased for ten, one hundred and even a thousand times compared to physiological norms.
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During only 100 years, the global use of energy has grown for 14 times. The total use of energy
resources exceeded 400 billion tons of conventional fuel.

At the same time during the development of civilization the population growth has never
reached to such a dangerous size. During the rise of one generation the population grew 2.5 times and
the amount of resources needed to sustain it and the amount of waste which was returned to the
environment increased with geometric progression (Fig. 2). The alert of the majority of modern
scientists on the issue that humanity is endangered on earth is not accidental if the attitude towards
nature is not fundamentally changed in the coming decades. Until the mid-20th century, the problem
was not set so sharply as such. Some developed countries did not care about the environment for a
long time during their development and prosperity. Countries with low and middle income cannot
afford themselves such luxury today. It is pointless to repeat the experience of developed countries and
not only justify as due to love for nature. The idea of “Now we grow, we get rich, then we will do” is
simply no longer profitable.

According to the World Bank, annual losses from environmental degradation and loss of
resources make up about 10% of world GDP. In China this rate is estimated at 9% of GDP and in
countries like Armenia every year economic development causes environmental damage equal to 8-
10% of GDP [4]. As time went on, there was a widespread misunderstanding that natural resources are
unlimited and naturally it was concluded that the technical nature of economic development could not
bother the humanity. Moreover, the viewpoint on conomic growth has long been axiomatic by almost
all economists that it is driven by three factors: labor, capital and natural resources. New
environmental problems were explained according to this viewpoint.

However, the subsequent deterioration of the ecological situation and the perception of limited
resources as well as new circumstances preventing economic development have led to a reviewing of
previous approaches. The growth of the economy today is largely conditioned by the rate of using the
achievements of science and the application of new technologies [5]. This means that this
circumstance cannot be ignored as a factor of economic development and that is why it has become
extremely urgent to create a model of economy that satisfies these two requirements contradicting
each other at first glance: to ensure economic growth and at the same time not to harm the
environment and the surrounding nature.
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Fig. 2 World population in 0-2019 (min. people) according to the enlarged regions
of the world and separate countries [3]
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The viewpoints round this issue are among the main and most important topics of theoretical
and applied analyses of economics. It is natural that liberal economics could not stay aside without its
own approaches. It would be ideal to find out “gold medium” but today it can be considered to be
impossible.As it happens while searching for the answers to many issues, in this case the temptation is
very great. i.d. the solution to save the state is to increase the regulatory role of the state.

According to Paul Heine, the individuals choose the direction of their activity thinking over the
boundary revenue and boundary costs expected as a result of their activities. The costs and revenues
will not affect this decision except for those costs and revenues which are significant for the business
entity [6].

It is very important in understanding those numerous social issues including ecological as well.
Each individual or legal entity does not take into account this cost and the economists call this external
cost of activities or negative external. Its less modern nomination it is additional cost. Each person will
be sad while knowing that he or she creates negative externals but will get great pleasure while
knowing that he or she also creates positive externals. These are the revenues from those activities
which are not taken into account by the decision maker.

You should simply accept that negative externals can not be completely disappeared. We would
mainly focus on the negative externals as the issue which interests us is connected with this
circumstance.

In the developed society where people are relating to thousands of people every day, the
negative externals can sharply increase.

The urban population used to ignore most of the negative externals that others caused them and
now they try to be careful about the unforeseen costs that they impose on others through their
activities. The same refers to all sectors of the economy, i.e. negative externals arising from personal
relationships also arise during the process of economic activity. It is here that the contradictions that
can arise can cause frictions between citizens and different groups of society. If everyone insists on
getting the right of absolutely everything they think they should have then there will always be
frictions.

What must be done?

The difficult task of avoiding confrontation with society is to create laws that can avoid real
injustice and minimize the costs of achieving the goal. Due to the character of the issue we deal with,
we will focus on the second criterion not because it is more important but because the theory of
economics can inform more about minimizing costs than about maximizing the justice.

It is a fact that many public issues which are called “pollution” can be viewed as the result of
negative externals. People pollute the air or water not because they prefer to live in polluted air and
water but because they are the unpredictable consequence of some of the activities they want to
engage in, such as driving a car or selling goods. They don't mind the extra costs because these costs
are not of great importance for them. They don't pay attention to the fact that air pollution affects
thousands of other people and the pollution they create increases with the pollution created by others.
However, each participant in this problem operates as if the use of driving a car outweighs the
insignificant extra expense that he or she imposes on everyone in the community. The final result can
be disastrous. The solution seems to be to adopt these externals through new legislation.

The definition of unanimous physical restrictions by law is a widespread approach to pollution.
It is called “command and control”. After a certain date no one is allowed to emit particles of more
than one specified amount into the air or water basin. This approach usually does not minimize the
unit of the cost of pollution. It ignores the various measures with the help of which one can usually
achieve that goal so it is a weak impact to look for and invest in cheaper alternatives. Without being in
too much details we also share the viewpoint that using command and control for reducing the
pollution is a wrong approach.

Is there any other approach? Certainly there is.

A more economically viable approach to reduce pollution is to establish a tax rate for pollution
unit. After that each polluter should be allowed to respond in the way he or she thinks is right. If we
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admit that pollution is an indirect cost that the polluter does not care for, then the taxation of the
activity that is the source of the pollution is very reasonable. If in some way it would have been
possible to set the unit tax on pollutants equal to the cost of the additional unit cost, the costs would be
carried by the creator who is likely to profit from their creation. Moreover, if the continuation of the
activity which causes pollution is too costly, it will be ceased and so it should be if the costs associated
with it are more than the benefit. If the income still outweighs the cost after paying taxes, the
pollution-generating activity will continue but to a lesser extent as it is now more costly. But in this
case the tax revenue can be used to pay compensation to those who spend extra money to win their
consent.

There is a need for state intervention here which means that the state or its authorized body
should be able to compare the marginal costs of the reduction of emissions with the marginal benefits.
The use of taxes will enable that body to obtain information on those costs and benefits by following
what happens when the costs of pollution estimated in different ways are estimated by the source of
pollution. This approach enables you to learn through experiments. And getting reliable information
on the costs and benefits of any program of environmental protection relevant to well-being of people
has significant meaning.

Some people are against taxes on polluters because they consider such taxes to be absolutely
unfair. They entirely burden the reduction of pollution on the poor precociously while the rich are
allowed to directly pollute the environment. The choice of people to reduce the pollution based on
minimum costs is also considered as self willed and unfair. The answer to those who raise the issue of
justice is that an effective solution can be achieved no matter how the issue of justice is resolved. In
other words when choosing the most effective solution, it is not necessary to expect that costs can be
transferred to certain groups [7].

The reduction of pollution is very similar to any other useful activity so that its certain types are
more effective than others. We win when our food, toys and perfumes are produced by those who have
relative advantages in their production. We benefit in the very way when extra fresh air is produced by
those who have relatively the greatest advantage. But the relative advantages are realized through
exchange. That is why the tax approach of reduction of pollution is generally preferred to the one that
imposes physical restrictions on certain firms. The tax approach seeks to change relative cash
expenditures so that they reflect new decisions about those who are authorized. Therefore it gives the
freedom of exchange on the basis of their own relative advantages to all parts in order to achieve new
social objectives more effectively.

The benefits of clearing air pollution are associated with the high cost of achieving it which
makes it comparable to any system that delivers more than any other at less cost. The same applies to
all environmental or ecological issues. Currently the whole complex of environmental issues has great
public and political appeal as people have disagreements over rights. More people say: “You get your
benefits by my (or our) cost but you have no moral right to do so, so it's not a legal right”. Such
disagreements are extremely difficult to resolve. In such cases, economics offers several principles to
solve the problem.

The first is that the demand for any good, even clean air, is never completely elastic. People
need to decide how much they want to have fresh air objectively recognizing that if they want too
much, they should refuse the many other things they also want.

The second is that people need as much freedom as the way they can get their consent is chosen.
For example, if the aim of the people is to reduce the burning fuel, they should be allowed to choose
the measures that reduce their costs. You should avoid the “command and control” method which
usually increases the cost of achieving any goal and increasing the cost also increases the resistance to
achieving the goal. Price system should be used to reduce costs and allow the exchange of reduced
costs.

In this respect it is worth mentioning the model of Nordhaus which had won the Nobel Prize
which is widely used as it enables to model the interrelated development of economics and climate, for
example, it is used to determine carbon emissions taxes [8].
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Finally, the importance of sustainable property rights should always be remembered. When
people know the rules of the game and can confidently rely on them and do not exchange them by
chance they reduce transaction costs and increase effective collaboration.

Conclusion

Summarizing, let us point out once more that there is still no universal economic model that can
completely solve urgent environmental issues set in front of the humanity by mitigating. Apart from
the political will required by international organizations, states and international transnational
corporations, there is still no final theoretical solution to the problem. However, there are approaches
that if applied in practice, they will become the effective way of solving the problems above
mentioned. Here are some of them:

- In order to solve the environmental issues, either the state must fully burden the solution of
this problem or include external negative impulses in production costs, i.e. make them part of the
indirect cost of the producer. The latest version of the theory of economics is known as
“internationalization”.

- In order to create an effective economic mechanism for protecting the environment, external
economic effects (externals) must be expressed in production costs based on a legally permissible
normative basis. In addition, the emphasis should be put on the principle that “those must pay who
pollute the environment”. The introduction of such a mechanism will make the environmental issue of
the enterprise an internal problem that will force the producer to look for more efficient and
economically viable methods to reduce external economic costs [9].

- It is necessary for the state to legislate the ecological boundaries of economic development.
The fact that modern externals are not included in production costs shows the imperfection of such
important macroeconomic indicators as GDP and GNP. These indicators do not include the loss of
“biological capital”. And the costs of eliminating ecological pollution and ecological crises are not
counted in these macroeconomic indicators which are considered to be universal indicators of public
welfare and, on the contrary, are expressed as a component of economic growth.
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HEePUOJBI, IIOCKOJbKY TOCYyIapCTBEHHOMY PrYJIMPOBAaHHUIO IOJIEKAT 3aIllUTa OKPYXKAroLIEH cpensl,
pacTylye 3K0JIOrH4ecKue NpoosieMbl, MOHOIIOJIBHOE PEryJINPOBaHKE, 3APaBOOXPAHEHHE, COLUATEHOE
obecrnieueHue. obpa3oBaHue u JIp. B 3ToM koHTeKcTe pod1eMa IKOIOrHUECKOT0 PEryIupoBaHus KakK B
00I11€EM CMBICIIE, TaK U C TOUYKH 3PEHHUs 00ECIIEUEeHUs] yCTONIMBOTO S9KOHOMUYIECKOTO POCTa, SBIISIETCS
ocobeHHOo akTyansHOH. [locnenHss 3anaua OoJblIe 3aBUCHT OT CTETICHH MTPUMEHEHUS] HOBBIX HAYYHBIX
JOCTIDKEHUH W TEXHOJIOTUH. DTO O3HAYAET, YTO SKOJOTHUYECKHH (PaKTOp IKOHOMHUYECKOTO Pa3BUTHS
HeJb3d UTHOPUPOBAaTh, U NMO3TOMY KpaiHe He00XO0AMMO CO31aTh MOAEIb SKOHOMUKHU, KOTOpas Oyzaer
YIOBIETBOPATh JBYM, HAa TMEPBBIA B3IVISAA, NPOTHUBOIMOJIOKHBEIM TpeOOBaHUSAM: 00ECICUCHHUIO
KOHOMHYECKOTO pocTa 03 HaHECEH!s Bpella OKpY KaroLlel cpeze.

OTMeTHM, YTO 10 CHX IOp HE CYIIECTBYET YHUBEpPCAIbHON 3KOHOMHYECKOH MOAENIH, KoTopas
Moria Obl CMSTYUTH BHEIIHHE BO3ACUCTBHA, AJS TOJHOTO PEHICHUS SKOJIOTHYECKUX MpolIieM,
CTOSIIIMX IIE€PE YeTI0BEYECTBOM U TpeOyonx 0e30TaaraTeabHoro pemenus. Ilomumo nonutuyeckoi
BOJIM, Ha KOTOPOH HACTaWBAIOT MEXKIYHAPOJHBbIC OpraHW3alMu U OOBEAMHEHUS, IO CHX IOp HE
HaliJICHO  OKOHYATEeIIbHOE TEOPETHUYECKOE pelieHre NaHHOH mpobiembl. OJHAKO CYIIECTBYIOT
NOJXOMbl, MPUMEHEHHE KOTOPBIX HA MNPAKTHUKE MOXET CTaTh 3(PQEKTUBHBIM CIOCOOOM pEIICHUs
uccnenyeMbelx npobieM. B paboTe naHbl KOHKpETHBIE MPEJIOKEHHsI O MPUMEHEHUH YKOHOMUYEKHX
MOJXOI0B K PELICHUIO TAKHUX MPOOIIEM.

KaroueBbie ciioBa: Oxpyxatoimass cpena,  BHEUIHHE W OTpULATENbHBIE (DAKTOPHL,
3KOHOMUYECKHUI pOCT, peAeTbHbIE PACXObl, IPEAETbHBIE BBITO/IBI.

Lbpyuwywgyty £ 14.06.2019p.
Spwiunudwu k ninwpyyt)' 21.06.2019p.
Epwotuwynpyby E nywgpnipyui' 08.10.2019p.
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THE ESTIMATION OF THE ACCURACY OF DEFINING THE ULTIMATE
HORIZONTAL ACCELERATION OF THE GROUND OF THE BASE OF SHUSHI
REALEE COLLEGE

F.A.Dallakyan, R.G.Israelyan
Shushi University of Technology

The results of engineering-geological and engineering-seismometric studies of the grounds of
the base of the building of Shushi Realee college are presented here and the discrepancy between the
obtained values of the ultimate horizontal acceleration of the ground is estimated.

It was revealed that the seismic properties of the ground of the territory of Realee College
determined by the engineering-geological analogy, belong to the Il (second) category with the
calculated seismicity of the ultimate horizontal acceleration A, = 0.3g.

Using the engineering-seismometric method, the amplitude-frequency Fourier spectrum was
analyzed and it was found that the micro- fluctuations of the ground of the studied area are in the
range of 3.0-3.5 Hz. and the magnitude of the period prevailing fluctuations is Ty = 0.28-0.3 sec.
which is typical for grounds with seismic properties I (first) category with the calculated seismicity of
the ultimate horizontal acceleration A, = 0.24g.

So, the discrepancy between the ultimate horizontal acceleration of grounds determined by the
methods above mentioned is about 20%.

In order to reduce the seismic risks of buildings and structures under construction, we suggest to
amend the regulatory documents for earthquake-resistant construction taking into account the
possible deviations of the ultimate horizontal acceleration of grounds determined by various methods
of survey.

Key words: ground, deformation, seismicity, micro zoning, horizontal acceleration micro
fluctuation, period, range, frequency, spectrum.

Introduction

The building of Realee college in Shushi, being included in the list of historical and
architectural monuments of Artsakh, was built in the beginning of the 20th century and currently is
partially ruined (Fig. 1).

Connected with it the Ministries of Civil Engineering of Armenia and Artsakh announced tender
for the restoration and strengthening of the building taking into account regulatory requirements and
other published works on earthquake-resistant construction [3, 4, 5].

In order to determine the maximum horizontal acceleration of the ground of the base of the
building of Realee college, the methods of engineering-geological analogy and engineering
seismometry were used by applying a Japanese OMNILIGHT-8M measuring and computational
complex consisting of a highly sensitive three-component velisograph of the model UP-255 which
registers the elastic fluctuations of surface grounds (Fig. 2a) and four - channeled magnetic registering
instrument FC-14 for frequency analysis of micro fluctuations (Fig. 2b).
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Fig. 1 The building of Shushi Realee College, 2019

As a result of the research, discrepancies in the dimensions of the maximum horizontal
acceleration of the ground of the base of the building of about 20% were revealed. Similar deviations
were observed during engineering and survey work in other areas of Artsakh Republic.

a
Fig. 2 Measuring and computational complex OMNILIGHT-8M
a) three component highly sensitive velisograph UP-255
b) four — channeled registering instrument FC-14

Topicality

Improving the accuracy of seismic calculations of buildings and structures being built and
strengthened based on the improvement of the results obtained from the maximum horizontal
acceleration of the ground of the basement.

Scientific novelty

The evaluation of the variation in the deviations of the maximum horizontal accelerations of
grounds is given which is identified by the methods of geotechnical analogy and engineering
seismometry which allow us to offer on the regulation of these deviations in normative documents on
earthquake-resistant construction.

Aim of the research
Reducing seismic risks of buildings and structures taking into account amendments to existing
regulatory documents on earthquake-resistant construction.

Research results

While defining the estimated seismicity (Anax) of the territory of Realee college as an initial
seismicity (am.,) the dimension of horizontal acceleration of the ground was carried according to the
map of detailed seismic zoning of the Republic of Artsakh where the territory of Realee college enters
into the second zone with the dimension of a,,, = 0.3g (Fig. 3).
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Fig. 3 Map of the detailed seismic zoning of the territory of the Republic of Artsakh
(part)

The basis for seismic micro-zoning was the results of engineering-geological surveys conducted
on the territory of the school according to the method of engineering-geological analogies the
indicators of which are given in Table 1.

According to these data, the grounds of the basement of the school building according to seismic
properties in accordance with the recommendations of CNRA 11-6.02-2006 includes: layers Ne 1, 2, 3
and 4 (clay, loam and crushed stone) - to II (second) category, and layer Ne 5 (limestone) - to I (first)
category when the calculated seismicity in terms of the maximum horizontal soil acceleration is Apux =
0.3g [5].

Table 1
Physical —-mechanical properties of the ground of the territory of Shushi Realee college
a 4
g o '—"j =4} LS E S §
= > o B
E E & g1 28 |z |E |5 2
2 5 =) = k7] g ) © S g
5 & s S | & | B 2,082,158 8
2 2 e (55| % | 8|35 |2£|3€ |53 &
z e ° 2 E s |5 (3757|298
o = 2 Q
E = |5 | €| &8 |28 |5 |2 |=
Z = = g | 2 | 2 |2 |® 2 2,
iz o E p= é < 2
a 5
1 | Clay 3.0-4.0 1.89 | 082 | >0.5 12 - - 16 48
2 | Loam 2.04.0 1.82 | 0.83 | >05 8 - - 15 15
3 | Loamwith 2022 | 186 | 079 | 05 | 10 | - - 17 | 16
crushed stone
4 | Crushed stone 0.9-1.0 2.10 - - 35 - - 33 6
5 | Limestone >30 2.30 - - - 40 28 41 73
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The obtained dimension of ultimate horizontal accelaration of the ground was also checked by
the engineering seismometric method. The characteristic record of micro fluctuations of the ground of
Realee college and amplitude-frequancy Fourier spectrum corresponding to them are shown in the Fig.
4 and 5.

Um
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Fig. 4 Record of micro fluctuations of the ground in times
Um — amplitude of fluctuations in micro zones
T — period of fluctuations by seconds

The analysis of amplitude frequency Fourier spectrum showed that the frequency of micro
fluctuations of the grounds (f) of the basement of Realee college is between 3.0-3.5 Hz when the
dominating period of ground fluctuations (To) comprises 0.28-0.30 seconds which characterizes the
seismic properties of the ground of the I (first) category with A, = 0.24g with certain accuracy.

dBm
16

g
0

H H H H f
10 201

Fig. S Amplitude —frequency Fourier spectrum of micro fluctuations of the ground
dBm — amplitude of the fluctuations in decibels
f — frequency of fluctuations in Hertz

Thus, there are discrepancies of the order of 20% between the maximum horizontal acceleration
of the foundations of Shushi Realee college building defined by the methods of geotechnical analogies
(Amax=0.3g) and engineering seismometry (A ,,,=0.24g).

Conclusion
1. The boundaries of deviations of horizontal accelerations of grounds from the basement of the
foundation of Shushi Realee college defined by the methods of geotechnical analogy and
engineering seismometry are established here.
2. The results of similar analogous studies carried out in the future can serve as the basis for
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increasing the accuracy of seismic calculations of buildings and structures being constructed
and for amending in regulatory documents according to earthquake-resistant construction.
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OIIEHKA TOYHOCTHU ONPEAEJEHUA MAKCUMAJIBHOT'O
I'OPU30HTAJIBHOI'O YCKOPEHUSA I'PYHTA OCHOBAHUA 3IAHUSA
PEAJIBHOT'O YYUJIMIIA r. HTYIHIN

DA Janaaksan, P.I' .Ucpaensin

Llywunckuii mexnonozuueckuil yHusepcumem

IIpuBoasTCs pe3yabTaThl HHKEHEPHO-TEOJOTUYECKUX M HHXKEHEPHO- CEMCMOMETPHUYECKUX
WCCIIEOBAHUA TPYHTOB OCHOBaHHUS 3aaHUs PeampHoro yuwnmma 1. lllymm w mama oreHka
PaCXOXACHUS MOTYUYEHHBIX BETMYMH MAKCUMAIbHOTO TOPU30HTAILHOTO YCKOPEHUS TPYHTOB.

BeisiBneHo, 4TO ceilicMUYECKHME CBOMCTBA TPYHTOB TeppUTOpuM PeanbHOro y4wiMiia,
OTIpeIeNICHHBIE METOIOM WH)KEHEPHO-TEOJIOTHYECKOl aHanoruu, oTHocsATes K 11 (BTopoit) kaTeropuu ¢
pacyeTHOU CeHCMUYHOCTHIO MAKCUMAJIBHOTO TOPU30HTATIBHOTO YCKOPEHUS A = 0.3¢.

IIpu wHXEHEPHO-CEHCMOMETPUIECKOM METOJIC BBITIONHEH aHAJIN3 aMIDIUTYIHO-4aCTOTHOTO
cniektpa Oypbe U YCTAHOBIEHO, YTO MUKPOKOJIEOAHUSI TPYHTOB HCCIIEyEMON TEPPUTOPUN HAXOAATCS
B npenenax 3.0-3.5 I'm., a BenmumHA mpeobiagaroniero nepuosa koinebannii cocrasisieT To= 0.28-0.3
CeK., 9TO XapaKTepHO /I TPYHTOB C CECMHYECKUMU CBoWicTBaMU | (TmepBoii) KaTeropuu ¢ pacyeTHON
CEHCMUYHOCTHIO MAKCUMAIILHOTO TOPU3OHTAIEHOTO YCKOPEHUS A = 0.24¢.

Takum 00pa3oM, pPaCcXOXKICHHE BEIMYHH MAaKCHUMAIBHOTO TOPU30HTAILHOTO YCKOPEHHUS
TPYHTOB, OIPEACICHHBIX YKa3aHHBIMU BHIIIE METOAAMHU, cOCTaBiseT nopsaka 20%.

C 11enplo CHIDKEHUS] CEHCMIYECKHUX PICKOB BO3BOJIMUMBIX 3IaHUH U COOPYKEHHM MpeiaraeTcs

BHECTH U3MEHEHUS B HOPMATUBHBIE JJOKYMEHTBI 110 CECMOCTOMKOMY CTPOUTENIBCTBY, YUUTHIBAOLINE
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BO3MOXHBIC OTKJIOHCHHUA BCIWMYMH MAKCHUMAJIBHOI'O TOPHU3O0OHTAJIBHOI'O YCKOPCHHA TPYHTOB,
OIIPEACIICHHOI'O pa3JINYHbBIMU METOdaMU HM3BICKAHHM.

KawueBbie caoBa: rpyHT, JAedopmanusi, CeHCMUYHOCTh, MHKPOpPaOHHpPOBaHHE,
TOPHU30HTAIBHOE YCKOPEHHE, MUKPOKOJIe0aHue, epuo, aMIUIUTY1a, YaCTOTa, CIIEKTP.
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Spwfunudwu k ninupyyt’ 17.07.19p.
Gpwotuwynpyby £ vnwwagpnipyui’ 05.11.2019p.

86



ARCHITECTURE AND CONSTRUCTION

UDC - 726.05:692.2.69.03

DADIVANK AS AN EXAMPLE OF FORMATION AND DEVELOPMENT OF
ARTSAKH SCHOOL OF ARCHITECTURE

N.A. Miqgayelyan
Shushi University of Technology

Over 1600 historical and architectural monuments have reached our times from different ancient times
on the territory of Nagorno Karabakh. There were certain conditions and pre-Christian engineering traditions in
the region that were manifested in the early Middle Ages and later in architecture and urban development
especially in construction art and construction techniques. The result is a large number of highly designed and
multi-faceted structures that were instrumental in the design and development of the Artsakh School of
Architecture in the Middle Ages. The number of these structures had reached several thousands from which only
a small number has been preserved. In the XII-XIII centuries the art of construction flourished when the Artsakh
School of Armenian Architecture was formed with its monastic complexes the brilliant example of which is
Dadivank (Khutavank).

Dadivank Complex is one of the largest architectural monuments in Armenia distinguished by its typical
diversity of structures which is particularly characteristic to secular buildings. It is associated with its artistic
and structural features and is in close unity with pan-Armenian architecture and has much in common. It is one
of the best works of Artsakh School of Architecture, an expression of high development and mastery of the
Armenian art of construction. Dadivank Hall is “a unique monument to the secular architecture of medieval
Armenia. Dadivank dining room is unique with its organically connected kitchen and preserved composition”.

Key words: Nagorno Karabakh, historical-architectural, monuments, Middle Ages, structures,
school of architecture, Artsakh, various, civil engineering.

Introduction

Dadivank is a medieval monastery complex situated in Khachen province of Artsakh on the left
bank of River Tartar. Historically it was the spiritual centre of the province «Mets Kvengy. It had also
been called Khutavank being built on a hill. It had been a very important spiritual and cultural centre.

According to the tradition, it had been constructed in the first century on the site of Dady who
had been massacred for Christian propaganda. It is mentioned in the 5™ century as residence of
Christian Bishops. The Seljuks invaded and destroyed it in the 12" century but it had been
reconstructed since the second half of the 12" century to the 13" century.

Conflict settings

The purpose is to observe the process of formation and development of the historical-
architectural structures of Artsakh. The aim of the article is to reveal the process of formation of
architectural design in the XII-XIII centuries at Artsakh School of Architecture in the example of
Dadivank Monastery Complex.

Research results

The monastery complex has a unique grouping and site depending on the location. The design
of Dadivank monastery with its numerous monuments and relief conditions has a mixed solution: main
group is regular and southwest is with free layout. It is divided into three functional groups: worship
site (churches, vestibules, bell tower), secular (hall, dining room, kitchen, library) and housing-
economic site (guest-house) which are situated in parallel with each other enriching the approaches of
forming the main layouts of complexes of Armenian typical monastery (free layout, angular layout,
rectangular-centered etc.). Main Church which is called Cathedral, was built by the wife of Prince
Vakhtang, Arzukhatun in 1214 AD. It is a building of outwardly rectangular, inwardly cross-shaped
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with a four-cornered dome. It is the same type as Gandzasar monastery but with more concentrated
proportions. Having a square symmetry, the difference between the depths of the longitudinal and
transverse wings is not large, so the inner cross is not very perceptible which gives the church the
structure of central dome. The monasteries of Dadivank and Gandzasar are not only identical in layout
and scale but also in the development of facades also taking into account their being built together. M.
Hasratyan considers it possible that the architects or builders of these two prominent structures were
the same people [13, page 45].

The cross wings are layered with triangular cut nodes decorated with five-sided decorative
arches. On both sides of the south facade the sons of Hasan and Grigoris of Arzukhatun are standing
with their full height and a sculpture of the church is sculpted above. All of this is in close association
with the close engraving of the arch, window and in lower part with the engraving on the huge surface
of the wall making it the best example of a combination of arts. One of the unique examples is that the
titular princes are depicted with halos. The sculptures have a lot in common with titular sculptures of
Sanahin, Haghpat and especially Harich. Like many Armenian miniatures, Dadivank miniatures also
closely resemble the architectural imaginary forms of the cathedral. Behind the dome of the miniature
a round window is open. Through the window the icon is also visible from the inside.

The eastern facade sculpture is also in close resemblance with the general facade composition. It
depicts the monastery patron Dady and the prince Vakhtang not in height as in the southern front but
only in the upper part of the body. Both of titular sculptures are noted by their originality, high art and
history. The most important component of the exterior decoration of the church are the porches.
Northern porch is distinguished by its magnificent composition: rectangular inlet opening (currently
closed) is edged with a three-column beam which is a very prominent style with perspective regulated
enclosure in the 13™ century Armenian architecture embedded in a rectangular frame with rich
ornaments and rosettes. The western porch also has rich ornamentation similar to that of the northern
one on which the master sculptor’s autobiography was curved saying “Remember me as Saint Paul's
Painter” [13, page 47].

The palette of colours plays an important place in the artistic literary expression of Dadivank
cathedral made with felsites stones of different colors and shades making the common gray surface of
the walls vivid.

To the west there is a rectangular staircase with an arched vestibule and an elongated column
hall to the south (XIII century). On the west wall of the lobby a two-storey bell tower with a four-
column spire is located (1333). On the north side there is a prominent church of St. Daddy  (X-XI
centuries) to the west of which is a four-storey centralized vestibule built by Bishop Gregory (1224).
Daddy church, besides the unusual width of the halls, is also characterized by its location of the
deposition between the semicircular altar of the stage and the outer rectangular walls in solid volumes.
Being the most common type of vestibule in its composition, it differs substantially in its proportions
from similar ones, which, even if being square or nearly square in their outlay, has an unusually wide
elongation in Dadivank: the width is 1,5 times more than its length. It was precisely this transverse
elongation that led to the solution of the roof of the courtyard in contrast to the accepted solutions.
Dadivank vestibule roof has a south-north double slope roof in the center of which an octagonal dome
with trompe transmission rises. The courtyard has no other source of light besides the huddle.

To the south of the cathedral there is a church with a pair of domed chamber arches  (XIII ¢.).
The first row of the round dome is made of curved stone, the entire dome is made of brick and the
upper row is again made of brick. Another feature is that the dome is not cylindrical but it narrows
upwards like a cut cone. In the center of the southern monument complex there is a four-storey
vestibule which is like four column centralized hall (1211) with an arched dining room with a kitchen
of east-square layout and a dome with an arch to the west.

M. Hasratyan notes that Dadivank hall is “a unique monument to the secular architecture of
medieval Armenia” [1, page 45].

Monastic tables of Dadivank of XII-XIII centuries are of two types in their composition: the
first type consists of tables with centralized cross columns (Haghpat, Haghartsin), the second type
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consists with prolonged dining rooms and orchard halls leaned over the arches (Kobayr, Kirants,
Tegheniats). The dining room of Dadivank is also devoted to this type which is unique with its
organically tied and well kept kitchen. The arches of the corner portions of the auditorium are resting
on the pillars in the middle of the walls holding the pyramidal chimney roof.

Dadivank monastery complex is one of the largest architectural monumental group in Armenia
distinguished by its typological diversity of structures particularly characteristic of secular buildings. It
is associated with pan-Armenian architecture by its artistic and structural features. It is one of the best
masterpieces of Artsakh School of Architecture, an expression of high development and mastery of the
Armenian art of construction.

Palace hall, guesthouse, library and dining room of Dadivank monastery complex are examples
of secular architecture with their unique and high-art solutions.

Tourism has always been interesting in Nagorno-Karabakh with its fascinating and picturesque
culturally rich historical sites all over the world. Many of them have become open air museums and
tourism centers including Dadivank Monastery Complex.

For many tourists, Dadivank is not only a medieval religious and cultural monument, it has also
become a sanctuary that has been preserved for centuries and inherited from generation to generation.

High quality information should be provided in conservation practices and tourism programs so
that the visitor can understand the importance of the heritage and the need to protect it. These
programs should also contribute to better visits by tourists all over the world.

There is no need for national or ethnographic “imitation” in Armenia which has recently
become very common all over the world. Armenian architecture, being interested from the point of
view of museums or historical tourism, is itself sufficient [2].

Dadivank is a shining example of all above mentioned where there is a variety of quality and
quantity that makes no sense for all “imitation” projects.

Conclusion

Armenian apostolic medieval Dadivank monastery (Khutavank) complex had its impact on the
formation and development of the Artsakh school of architecture.

The monastery complex has a unique grouping and location over the site.

The design of Dadivank outlay is dictated by numerous monuments and relief conditions. The
variety of colours plays an important place in the artistic expression of Dadivank cathedral made of
felsites stones of different colors and shades making the common gray surface of the walls vivid and
attractive.

Palace hall, guesthouse, library and dining room of Dadivank monastery complex are examples
of secular architecture with their unique and high-art solutions.

Dadivank monastery complex can serve as a center for museums and tourism. For many tourists
Dadivank is a medieval cult-historical monument.
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L.U. Uhpwybywit
Cnipphh ipbfutininghwlwt hwdwuwpwb

LGnuwiht Mwpwpwnh wwpwdpnud wnwppbp nwpwopowuutiphg Jdbp dwdwuwlubpu Gu
hwub] wybh pwtu 1600 Wwundwbwpunwpwwbunwwu hnpwpdwuubp: Swpwdwopowunwd bnby Gu
npnwyh wwdwuubp U bwjuwpphunnubwlwu shtwpwpwywu  wjwunnypubin, npnup Jwn
dhouwnwpnd L hEwnwaqwinud npubnpytp Bu  Swpunwpwwbunngejwu,  pwnwpwohuntejwl,
hwunlwwbu Yuwnnignnuwu wpybuwnh, shtwpwpwlwt nbfuuhywh gdny: Hw wpquuhp tu dbéd
pUNY pwpdpwnybtiun, pwqiwpunye Ywnnygubipp, npnup Yuplnp nuu qupgqugwé dhouwnwnntd
Upgwfuh Swpunwpwwbunwlwu nwpngh duwynpdwt b qupqugdwt hwdwp: Wn Ywnnygubiph
phyn hwub £ dph pwup hwqwph, npnughg dphwju thnpp pwluwyniejwdp oppuwlubp Gu
wwhwwudb:XI-XIT nupbpnd shtwpwpwywu wpdbunp dwnynd £ wwpbi, Gpp duwdnpyt) k&
hwjwlwu dwprnwpwwbnnyejwu Upgwluh nuypngp' hp ywupwiht hwdwihpubpny, nph thwyniu
ophuwyu £ hwunhuwund Ywnhjwupp (lunypwywup):

“twnhywupp hwdwhpp Lwjwuwnwuh funanpwignyu Swpunwpwwbunwywu
hnpwpdwuwfludptiphg £, wsph £ puyunud uwnnygubiph whywpwiwlwt pwqiwquunyejwdp, husp
hwwnwuowhwu £ hwwnlwwbu  wyfuwphhy ohunyeniuubppt: Wu hp  gbinupybunwywu L
Ywnnigwdpwiht hwunlwupgubpnyg, hwdwhwuwlywtu dwpnwpwwbnnewu hbn juwyyws L
ubipin dhwutunyejwdp W punhwupnygywdp: Wu Upgwiuh dwpunwpwwbunwwu nuypngh jwdwagnyu
gnpdtiphg L, hwy ohtwpdbunh pwpép qupgugdwt U Jwpybwngjut  wpnwhwunygniu:
Twnhwuph nwhhép «dhouwnwpuiu <wjwuwnwup woluwphhy Swpunwpwwbunyegjwu Gquyh
hnpwpéwu E: Vtwnhjwuph ubnwuwwnniup Gquyh & hp hbn opquwwbtiv yuwwd b hnphudwdpp
wwhwwuwd funhwungny:

Pwuwih pwnbp. Lbnuwht wpwpwn, wwwndwbwpunwpwwbnwlwu, hnpwnpdwubn,
dhouwnuwp, Ywnnygubin, Swpunwpwybunwlwu nwnng, Upguwfu, pwquwpunyya,
pwnwpwohuntejniu:
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JAAUBAHK KAK TPUMEP ®OPMUPOBAHUSA U PAZBUTUA
APIIAXCKOM IIKOJIbI APXUTEKTYPBI

H.A.Muxaenssn
Hlywunckuti mexuono2uyeckuii yHusepcumem

C pa3HpIX BpeMEH 110 HammX aHed momnio 6onee 1600 HCTOPHKO-apXUTEKTYPHBIX TaMSTHUKOB,
coxpaHuBIINXCs Ha Teppuropun Haropaoro Kapabaxa. B peruone Obuti ompenencHHBIE YCIOBUS U
JOXPUCTHAHCKHE CTPOMUTENBHBIC TPATUIMM, KOTOphIE CO BPEMEH pPAaHHETO0 CPEIHCBEKOBBS W B
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JAbHEUIIEM TIPOSBIIINCH B apXUTEKTYpE, TPAAOCTPOUTEIHCTBE, OCOOEHHO B HCKYCCTBE CTPOEHUS 10
YaCTH CTPOUTENBHON TEXHUKHU.

Pe3ynbpraroM 3TOTrO CTasmo OOJBIIOE KOJIMYECTBO BBICOKOXYIOXKECTBCHHBIX, Pa3HOOOPa3HBIX
COOPYKEHH, KOTOpbIE OBUIH 3HAYMMBI B Pa3BUTOM CPETHEBEKOBBE IS (DOPMUPOBAHUS U PA3BUTHA
ApUaxckoi MKOJIbl apXUTEKTYPHL.

Hucno 3TUX CTPOCHUM JTOCTUINIO HECKOJIBKMX TBICSY, U3 KOTOPBIX COXPaHWIOCH JIMIIb Majoe
KOJIMYECTBO MIPUMEPOB.

B XII — XIII Bekax OBUI paclBET CTPOUTEIHLHOIO UCKYCCTBA, KOraa C(HOpMUPOBAIOCh
apMsHCKass ApLaxckas IIKOJIa apXUTEKTypbl CO CBOMMHU MOHACTBIPCKUMHU KOMIUIEKCAMH, SIPKUM
MPUMEPOM KOTOPOTO U siBsieTcs JlanuBank (XyTaBaHK).

KnawueBbie ciaoBa: Haropueiii  KapabaX, HCTOPHKO-apXWUTEKTYpHBIE  MTaMSTHHKH,
CPEIHEBEKOBBIE, COOPYKCHHUS, APXUTEKTypHasl IKoJa, Aprax, MHOrooOpasue, rpaoCTPOUTENLCTBO.

Lbpywywgyty £ 20.09.2019p.
Ypwiunudwu k ninupyyby' 23.09.2019p.
Bpwotuwynpyby b nwywgpnigywu' 15.10.2019p.
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THE BRAKING TORQUE OF THE CYLINDER BRAKE MECHANISM

H.V.Vardanyan', N.A.Bazikyan', V.A.Vardanyan', P.Yu.Gasparyan®
! Armenian National Agrarian University
? Shushi University of Technology

The calculating method of clog break mechanism of GAZel cars with independent supports has been
formed aimed at calculating the breaking torque of cylinder break mechanism. Here the regularity of the
distribution of the pressure along the clog is accepted as relative to radial transfers of its external points. The
equations of braking torques and normal and tangential forces influencing on them have been formed here. The
graphics of changes of braking torques of clogs My, = flay) and My.= flay) and p = flay) of tangential
force which impact on the angle of the clog and are dependent on it have been set in this article. According to
the formed characteristics the tangential force increases parallel to the rise of the clog and the braking torques
of the clogs significantly differ from each other which the difference of fatigue of right and left overheads is
conditioned by.

Key words: braking torque, cylinder, clog, tangential force, normal force.

Introduction
Car braking is more effective if the brake mechanism provides P+ = ¢ - ¢ braking force where
{7 is the vertical load on braking wheels of the automobile:

G _{ G, when a =10,
™| G,cosa ,when a =0,

&t — angle of longitudinal slope of the road
¢ — adjacent coefficient

Conflict setting

The braking torque of cylinder clog braking mechanism mainly depends on its structural sizes
(Fig.1). Let us determine the braking torque for separately tied clog mechanism the hydraulic brake
transmitter of which brings the same P force on clogs [2]:

A
X 1
\Zi :
dN P o %
Ai L
T o o a
- sy
da
N_ r >
® ) Olo| Otz y
T
y R ® o
lly
~L A
=9
P ]
b | b2
{

Figure 1. Clog brake mechanism with independent supports
During the brake dN normal force and dT contact force impact on the elementary surface
separated by each da infinite small angle of brake cylinder and brake clog. dN force can be

determined by the following formula [1;3;4]

dN =P, -b-rs - da, (1)
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Where B, — is the specific pressure on the clog
b — width of braking clog
1z - internal radius of braking cylinder

The regularity of distribution of pressure along the clog of cylinder clog brake mechanisms is

admitted as compared to the radius transportations of external points [4] according to
B, =P, .. 'sing,
Where & — angle between y axis and chosen 4; clog

B, o»— the maximum value of pressure on clog overhead
When @ = a;, dT contact force will be

dT = p+dN = uP, brgdam,

Where u — contact coefficient between brake overhead and cylinder
Respectively the elementary brake moment conditioned by dT contact force will be

dM; =dT 'r5; = uP,br;’da
The braking torque for one clog will be

Mry = ubrs® [, P,da
Taking into account (2) dependence on (4) we will have

el ] .
Mgy = ubrs* _j"m B sinada

From integration of (5) equation we will get

Mrpy = ubrg®P,..(cosa; — cosa,)

2

€)

(4)

)

(6)

The braking torque of one clog can be determined by expression (6) if the structural sizes and

the regularity of distribution of normal pressure on the clog are known.

Let us determine the forces equal to N and T elementary forces when the distribution of normal

pressure along the clog are equal to (2) regularity.
Taking into account that
dx =A-pPda, dy = AP, da, A= brg.
From the analyses of forces brought in Fig.1 we conclude

N=Ayfi“?mﬂxsimx-ccsa‘-da+ﬂf:”'PmM sine-sinea - de,

T = A_ufz”‘PmEx sina-simx-da+ﬂf:”‘PmExsina-cusnx-da
Where

r g g

N =ApB, . j sin2a -da+APB,, . j sin‘a-da,

E4

* 2 o ==
.5 APmEI .
T=ApB, .. | sin“a-da+ 5 sin2a - da
S &y &y
ApP, %2 11 i
N = 2fimax, (—cos2a) |+ AP,.. (—tx - —31?125:)
2 o 2" 4

11 ") AP @ =
T=AuP, . (—a——sin Enx) + % (—cos2a)

2 4

&y
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N = %’“H- (cos2ay —cos2a;) + AR, .. (%(Q: —ay) — :11 (sin 2e; — sin Earl})J

1 1 AP . (®)
T =AuP, .z (: (o; —ay) — : (sin 2a; — sin 2@1}) +—/= - (cos2ay, —cos2a;)
Taking into account than in case of asymmetric clogs &5 = 180° — @, we will have
1 1
N=AP,.. E(ﬂ-’ —20y) — E(—Z sin 2ay) |,
1 1.
T =ApP, .. E(ﬂ.’ — 20y ) — 2 (—2sinay) |:
or
N=APR,.. (%(ﬂ: —2y) + %sin txl)J

] E 9)

T = AuP g G (m—2ay) + i sin ai) :

From the obtained (9) equations the normal and tangential (contact) forces on one clog will be
determined in braking regime.

Correspondingly
T
T U =1ige (10)

N
Consequently, the slope angle of equal R force to X axis is equal to the tangential angle.
To determine the application point of T equal force (handle p) we will use the equations (6) and
(9) according to which My =T - p, where

p=— (11)
For asymmetric clogs we will have

My =2-ubr;?-B,,. cosay
Consequently,
pbrg®-Pugwicose, —cozay)

B b?"ﬁ‘#Pmu::E': m—Zay) +i ein n:-_}’

Or

TG COEO) (Cosq, —COBHg)

E': m— 2y ) +l; Ein n:-_}

p= (12)

Where @y = 30°, rs = 138mm, as; = oy + a,;. The structural sizes are chosen from the braking
mechanism of GAZel automobile.

Research results
The dimensions of the handle of tangential force ( 2} are brought in Table 1.

Table 1
o2=00+al, degree a2, rad 00, degree cosa?2 MT1 MT2 p, mm
40 0,698131701 10 0,7660444 | 7,26176 | 8,4337081 10,4516
50 0,872664626 20 0,6427876 16,886 19,743199 23,3364
60 1,047197551 30 0,5 29,0827 | 34,296291 38,2629
70 1,221730476 40 0,3420201 | 44,0951 52,556568 54,7775
80 1,396263402 50 0,1736482 | 62,1792 | 75,078969 72,3785
90 1,570796327 60 6,126E-17 | 83,5656 102,48561 90,5311
100 1,745329252 70 -0,173648 108,394 135,40161 108,684
110 1,919862177 80 -0,34202 136,605 174,31807 126,285
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The graphics of dependence g = f{zg) (Fig. 2) is given here where it is shown that parallel to
rising the clog angle the handle of tangential force grows by linear regulation and the limit conditioned
by the structural peculiarities of p = 28 mechanism is confirmed.

126,9

110,2

93,5 ,/

E 768 -

;"_ 60,1 ]
43,4 //
26,7 ]

10

10 20 30 40 50 60 70 80

0o, degree
Fig. 2 p = flay) — graphics of dependence

The forces impacting the braking mechanism depending on P force transmitted to the clog by
the transmitter are determined by regarding the balancing condition of the clog to 0 centre of the
mechanism written in the following equations

ZMD: ﬂj

Nl =P+ X, (13)
T=MNp=y
Solving (13) equation system we will get

[x-c+}-‘-b1—P-a:_uN1p,

_ ,l.,h".l'a_p—,l.,:'-.l'a_ba_+P-ﬂ , (14)
uPletalp
“'f = ‘I'lir = ¥ 1
My = iy p o pptpb, (15)
Where u = 0.35, P = 1000N, a = 115mm, c = 110mm, by = 20mm, b, = 25mm
We can determine the forces and torques on the second clog by the same method
Mpy = ulyp = £E*2e (16)

c—pbz—pp

The results of the calculation are brought in Table 1 according to which My; = f(e,) and
My=f(ag) graphics of dependence are brought (Fig.3) where we can see that the torques of clog
braking are different from each other: here we should mention that the difference increases parallel to
widening the angle of handle. The maximum difference AM = My, .. — Mo, 0., AM = 37,71 Nm,
the intensity of the fatigue of overheads of right and left clogs will be conditioned by.
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180 |
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112,5 v
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67,5 ~ —Mi
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Fig. 3 M1y = flag) and Mr,= flay) graphics of dependence
The summative torque of the mechanism will be
Ml" = Ml"l + Mm

If we accept that by = b, then we will have

_ . c+ug

My = 2uPp(c+a) FrPR TR (17)
From (17) expression we conclude that in case of constant structural sizes of the mechanism the

braking torque is depending on P force transmitted to the clog by transmitter and tangential

coefficient. In case of certain dimensions of tangential coefficient u self wedging may happen and it

can happen in that case when the denominator of the right part of the equation (17) is equal to 0.

(e + pu)? — (ub)?=0 (18)
According to (18) self wedging may not happen if

C
ulp —b) icor#—;
According to the data we have already obtained we will get u =< 1. The tangential coefficient of
braking overhead and the cylinder of the mechanism comprises

i =0,30—0,35

The results of theoretical research in the work are enough close the results of experimental
research done by other authors [5].

Conclusion

In the end of our study it became clear that parallel to the widening of the angle of the clog the
handle of tangential force increases by linear regulation. We can see from My = f(ag) and
My feg) graphics of dependence that the braking torques of the braking clogs differ from each
other the intensity of the fatigue of right and left overheads is conditioned by.

The results of the studies are close enough to the experimental research results by S. V. Tyurin.
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<. J. Jwpnuyywt', L.U. Pughljwt’, L.U. Ywpnuiywi', N.3nt. Fwuwwpjui?
" Cuywuypwth wqquyhti wapnwpht hwdwuwpw
2 niphh ipbputininghwlwl hwdwjuwpwb

(Fdpniywjhu wpgbwlwiht dGfuwupqih wpgbuydwu dndGunh hwoyupydwt tywnwyny
Ywquyt) £ FURLE punmwupph wywnndnphih wulwfu hbuwpwuubpng Ynénwlwynp wpgbjwywhu
dafluwuhqudp  hwodwplwipt  upubidwt: Wuwbn  Ynénwyh bGplwpnigudp  dupdwt  pwofudwu
ophuwswihnygniup  punniugnwd £ hwdbdwunwlwtu  npw wpwnwpht Yhwnbph  swnwynwiht
nbnwihnfunye)niuubipht: Unwgyb| Gu Ynbnwyubiph ypw wnwowguwd wngbjwldwu dndbunubiph W
npwug Ypw wqnnn unpdw] nt 2npwihnn nidbiph  hwywuwpnwubpp: Ywnniggtp Gu YnGnwyh
wulniuhg Yuiuywsd U npw Jpw wqnnn wnwugbugw) ndh pwqgniyh g = flay) huswbu twl
Unénulubph  wpgbwldwl  dndbunubph  Mp; = flay) U Mpp=fla)  thnthnfunyeniuubiph
gpwdhyubipp: Cuwn Yunnigwd puniewagnpbiph Ynbnwyh wéphu qniqwhtin wénwd £ tnwugbugjw nidh
pwgniyp b Ynbnwyubph wpgbuydwu dndbunubpp hpwphg qqwih wwppbpdnd Gu, npny k|
wwjdwuwynpynud £ we U dwfu yepnhpubiph dwoh wwppbpnieniup:

Pwuwih pwnbp. wpgbjwywihtu dndbuw, pdpny, Yndnwy, snpwihnn nid, unpdw| nid:
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TOPMO3HOM MOMEHT BAPABAHHOI'O TOPMO3HOI'O MEXAHU3MA

I'.B. Bapnaﬂﬂnl, H.A. Basuxsin', B.A. Bapuamml, ILIO. l“acnapsm2
! Hayuonanvnoiii azpapHuii ynusepcumem Apmenuu
? Llywuncxuti mexuono2uyeckuii yHueepcumem

C menmplo pacdyera TOPMO3HOTO MOMEHTa 0apa0aHHOTO TOPMO3HOTO MeEXaHHM3Ma Obuia
COCTaBJICHAa pAacCYeTHAas CXeMa KOJIOJIOYHOTO TOPMO3HOTO MEXaHHM3Ma C HE3aBUCHUMBIMU OIOpaMH
aBromoOmis cemeiictBa ['A3enp. 31ech 3aKOHOMEPHOCTH PACTIPEACIICHHS IABICHUS II0 JTHHE
KOJIOZIKM TIPUHUMAETCS TPOMOPIMOHATBEHO  PaadaIbHBIM MMEPEMEHICHUAM €€ BHENIHHX TOYeK.
ITonydeHsl ypaBHEHHSI TOPMO3HBIX MOMEHTOB Ha KOJIOJIKAX W JCHCTBYIOIIMX HA HUX HOPMAILHBIX U
KacaTenbHBIX CHJI. [locTpoeHbl rpad)uki U3MEHEHHH 3aBUCHMBIX OT YTJIa KOJOAKH U JACHCTBYIOIIETO
HAa HEro Iuleda TaHIeHIWAnbHOH cuibl o = flag), a Takke TOPMO3HBIX MOMEHTOB KOJIOJOK
Mzy = flag) u My=f(ap). B COOTBETCTBUM C CO3JaHHBIMU XapaKTEPUCTUKAMM, TApalIelbHO C
YBCJIMYCHUCM YTIJla KOJIOAKHU PACTCT IJICHO TaHFCHHI/IaJIBHOI;'I CHJIbI 1 TOPMO3HBIC MOMCHTBI KOJIOJOK
CYIIECTBEHHO OTJIMYAIOTCS APYT OT JPYTa, 4YeM U OO0YCIIOBIMBACTCS Pa3HHIIA MEXKTY H3HOCOM MPABBIX
Y JICBBIX HAKJIAJIOK.

KuaioueBbie ci0oBa: TOpMO3HOW MOMEHT, OapabaH, KOJNOJAKA, KacaTelbHas CHIIA, HOpMalbHAS
cua.

Lbplyuwjwgyb ' 02.10.2019p.
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Bpwotuwynpyby § nywgpnipywi’ 12.12.2019p.
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The article copyright Submission Format Requirements

Articles can be submitted in Armenian, English or Russian up to 14 p. ( titled “Economic” up to
24 p).
Sheet format A4, margins up , down, left , right 18 mm.
The fonts: Armenian — Unicode /GHEA Grapalat/, Russian, English — Times New Roman.
The space between the lines — 1,15

The title of the article is given in the article’s submitted language , in capital letters, in Armenian 11, Russian and
English 12 bold font size at the right bottom of the page.

Universal Decimal Classification consisting of 6 symbols at least is given in the left corner of the next page.

A line down , in the middle , the article’s submitted language , the title, capital letters, in Armenian 12, Russian
and English 14 bold font size.

Two lines down, from the left, in the article’s submitted language, the review of the author’s name and surname,
initial affiliation, in Armenian 11, Russian and English 12 bold font size

Aline , from the left, in the article’s submitted language, ( Italic) is given the name of the organization , in
Armenian 9, Russian and English 10 font size.

Disabling text in horizontal solid line, from the left corner of the page are given the Key Words (up to 5-8
words), in Armenian 10, Russian and English 11 font size

Two lines down, in the article’s submitted language, in the middle, (Italic), is written summery of the article., 10-
20 lines, in Armenian 9, Russian and English 10 font size

Two lines down is given the main text of the article, in Armenian 10, Russian and English 11 font size.The
paragraphs begin from new line, 10 mm from the depths. The expound of the theme are guaranteed of the
following scheme: “Introduction”, “ conflict settings”, “Research results” , “ Conclusion”. In case of need can
also be other section with corresponding titles.

The formulas are presented in separated lines, in the middle and are numbered on the right, in brackets. The
formulas , as well as math’s symbols and expressions are given in the text in Microsoft Equation, Italic 10 font
size.

There can be found pictures, diagrams , graphs and tables in texts. The pictures and diagrams are numbered by
transit numbering by sign “pic”. The description of pictures, diagrams , the names of pictures , diagrams graphs
and the signs of description are given below. They can be placed vertical or horizontal in Armenian 9,Russian
and English 10 bold font. Tables are numbered by “pic” transit numbering. The names of tables , sign description
are given above. They could be placed vertical or horizontal. If the table can’t be placed on a single page, it must
be transferred to the other page and mentioned as condonation. In table column must not be left free lines, there
must be put dash or write “ not” (“determined”).

Pictures , diagrams graphs in electronic version are colored as a rule.

At the end of the article , two lines down, from 10 mm left corner is typed “ lietarture” Armenian 11, Russian
and English 12 bold font. A line down is presented the list of literature numbered by link sequence . In list the
sources must be marked [ ...] and include the authors last name and the first letter of name , full names of theme,
publishing dates, ( place publishing,town, year, tom and pages). Official information as well as a-mail computer
programs, reports, commands, copyrights patents, in case of patents are given the whole details. The sources are
given in an original languages. At the same time Armenian and Russian sources are given in latin fonts.

On separate pages is given the translation of the article headquarters and summary. (beseides article presented
language), Armenian , Russian (resume) and English (summary).

The Articles should be sent to the info@bulletin.am .

The published and corrected version of the text are submitted with author(s).

On a separate sheet of paper are given the information about the authors ( surname, name, affiliation (the whole),
picture, academic degree, address, telephon, organization, position, e-mail.
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<nnjuwstbtph htnhtwlwiht oppuwlubph dLwlybpydwt hwdwp ubpYywjwgynn
wwhwugubp

<nnwdubipp Yupbih £ ubpywywgub) hwybptundg, nnwbiptuny b wugtnptuny’ dhusl 14 Eop
(“Eynundplw” funpwgpny’ dhusle 24 Eoh) uwhdwuubpnud.
Eoh $npdwwnp’ A4, iInwwugpubipp’ Ytiplhg, ubpplipg, wohg U dwfuhg' 18 dd.
Swnwwbuwlp hwjbptu' Unicode /GHEA Grapalat/, nnwbipbu W wugbpbu' Times New Roman.
Uhsowninnwjhu hnwynpnigyniup’ 1,15:

Eoh Jbiphtu we wulyniunwd, hnnjwsdh ubipluwjwgdwu |Gqyny, gfuwwnwnbpny’, hwibpby’ 11, nnwbpbu b
wug|tpbl’ 12 bold wnwnwswihng wipynud £ hnngwdh funpwghpp:

Lwonpn winnh Eoh dwfu wulniunwd wpgnd £ <SHU' wnudwqu Jegwuho pyny:

TYpwuhg dbY winn ubppl, dbgunbnnid, hnndwsh ubpyuwjwgdwu |Gqyny gliuwwmwntpny npynwd £ dbepuwghpp’
hwjtiptu' 12 bold, nnwbpbu L wugtptu' 14 bold wnwnwswihny:

Gnynt winn ubippl, dwfuhg, hnnywsh ubplwjwgdwu |Gqyny, hnhtwyh (htnhuwlubph, npnug phup, npwbu
Ywuntu, sh Ywpnn gbpwquugb) 4-p) Uuwi, <wjpwijwlu uygpwwnwnbpp b Ugqwundup' hwibpbu' 11,
nnwbpbu b wugpbu’ 12 bold niwnwswithny:

Utl wnn  ubppl, &wfuhg, hnnjwsh ubpluwjwgdwu (Gqyny, obnwwwntpny (ftalic) wpynd |
Yuwadwybpynipwtu  (Yuqdwlbpwnyeyniuubph)  wudwunwdp'  hwbpbu' 9, nnwbpbu U wuglpel’ 10
nwnwswithny;

Uuowinbiny wnbipuwnp hnphgnuwlwu hnd gony’ toh dwfu wulniuhg, hnnjwsdh ubiplwjwgdwu (Gqyny, wpynid
Gu Pwuwih pwnbipp (5-8 pwn)' hwjkipbu' 10, nnwbipbu W wugbpbu’ 11 nwnwswihny:

Bpynt nnn ubippl, hnnywsdh ubpluwjugdwu Ggyny, dbownbinnud, stnwwnwnbpny (/talic), qpynd £ hnnqwsdh
hwdwnnuwghpp' 10-20 winn' hwjtipbu' 9, nnwbpbu b wugbnpby’ 10 mwnwswiny:

Gpynt wnnn ubipple UbpYwjwgynwd £ hnndwsh hhduwlwu wnbpuwnp’ hwitpbu™ 10, nnwbpbu b wugtpsu’ 1
nwnwswihny: Mwppbpnyggniuubpp uyund Bu unp winnhg' 10 dd funpphg: Gpwotuwdnpynd £ ynieh
owpwnpiwt htnlyw) ufubdwu. «bapwonyaynity, «flutinph npdwéppy, «<Epwqmipmpquit wpymtpubpp,
«Ggpuljugnignity: Uuhpwdbonnipjwu nbwpnid Jupnn Gu |hub] bwb wy pwdhuubp’ hwdwwwnwutuwu
ybpuwagnbipny:

Pwuwaltpp ubpyuwywgynd Bu wnwudht wninnny, dbgnbnnud b hwdwpwhuwynd Gu we dwunid, thwlwgdtiph
dbg:  Pwuwdlbpp, puswbu  twl  wbpunnd  wnbnunpynn  dwpbdwwnhyuwywu  uhdynjubpu no
wpnwhwjnnyniuubpp tnipgnd Bu Microsoft Equation-ny, Italic' 10 nwnwswiding:

Stpunnud  Ywpnn bGu |htub uywpubp, gdwwwunlybpubp, qdéwgpbp L wnnwwlubp:  Lywpubpp b
gdwuwwwnybpubipp  hwdwpwlwiynd Gu  dhowughy hwdwpwlywpdwdp® «LY.» udnpwndwdp:  Lwpubiph,
gdwuwwwnlybputiph, qdwqgpbiph wujwunwiubpp, tpwiuwynwubph pwgwwnpnyeniutbpp wnpynd Bu ubpplnud:
Tpwup Ywnbih § wbnunpb) ninnwéhg Ywd hnphgnuwlwtu nhppnd’ hwibptt® 9, nnwbpbu L wugbpbu'
10 bold wwnwswihny:  Unnwwlubpp  hwdwpwlwynd  Gu dhowughly  hwdwpwlwpwdp'  «Wn.»
udnpwndwdp: Unnwwlubph wudwunwdubpp, tpwuwynwubph pwgwnpngynitubpp wpdnid Gu gbplind:
“pwtp Yupblh £ wbnwnpbp ninnuéhg Yud haphgnuwlwt nhppnd: Geb dby plipph ypw wynwwlyp sh
wbnwynpynwd, wbwp £ owpniuwybp dnw pbpeh Jpw' uobind, np gwpniiwynyeniut o Unjnwwyh
uniujwyubipnid wquin wbntp swhinp £ duwu. wbup £ nub) gdhly Yud gpbip «<shu» («sh npnaywd»):

Llwpubpp, gdwwwwnlbpubpp, gdwagpbpp EGyupnuwht mwppbpwynyg, npwbu opbup, wpdnu Gu gniuwynp
wnwppbpwyny:

<nnwsdh Jbipgnid, Gpynt ninn ubippl, dwfuhg' 10 dd funpphg nwwagpynud £ «Fpuljwunteynius’ hwybptu’ 11,
nnwbpbu b wugbpbu’ 12 bold wwnwswihng: UL wnn ubppl ubplujwgynd & gpuluingejuu guuyp'
hwdwpwlwwd pun hnniubph hbppwlwunypywt: Swuynd wnpniputipp wewp £ upybu [...] wbupny b
pungpybl’ htnhuwyph/ubph/ wgguuniup b wudwu /Lwyipwuniuh/ wnwehtu wwnp /Gpp/, Wnebph phy
wudwunwip, hpwwwpwynigjwt nduiubpp /nbnp, hpwwnwpwsnyeniup, pwnwpp, wwpbehyp, hwnnpp,
bobpp/:  Stnblwundwlwt  wwonnuwlwu, win pYndd’  EEGunpnuwhu  wnpnipubph,  hwdwlwpgswihu
Sdpwgnbiph, hwaoybwnynieniuutiph, hpwhwugubph, htnhuwlwihtu hpwyniuph wpwnuwgnpbiph, wwwbunubph
nbwpnud  ubpyujwgynd Gu ppy wndyuiubpp: Unpnipubpp pepdnd Gu puophtwyh  |Ggyny: Uhlunyu
dwdwuwl, hwjtpbu U nnwbpbu wnpjnipubipp ubpyujwgynud GU uwl jwnhtwwnwn swpwdpny:

Unwudhu kobiph Jpw wpynwd £ hnnwséh gjiuwdwup b hwdwnenuinwgph pwpgdwunyggniup (pwgh hnndwdh
ubipyuywgdw |Gqyh)' hwibpbu, nnwbpbu (Pestome) U wugtipbu |Ggniubpny (Summary):

<nnywdubtipp whwp E ninuplyby info@bulletin.am k. hwugbiny:

Stipunh fudpwgpywd U uppwgnpywd wwppbipwyp hwdwdwjubigynid £ htnhuwy(ukip)h hbw:

Unwusdhtu pneh ypw wnpynd £ hbnhtwyubph dwupu wndyuubpp (Ugqgwuniu, Uunw, <wjpwuntu (phy),
(nwulywpp, ghwnwlwu  wuwnhbwup, ghwnwlwu  Ynsnwip, hwugbu, hbnwunup, Huqdwlbpwnienip,
gpwntignwd wwownup, fltYwpnuwjhu hwugbu):
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TpeOoBanus, npeabsBisieMble K 0()OPMICHHIO ABTOPCKHUX 00pa3LoB cTaTeH

CraTby MOXXHO MPECTaBUTH HA apMSIHCKOM, PYCCKOM U aHIJIMHCKOM sI3bIKax 00beMoM 10 14
CTpaHUI] (CTaThH MO PyOpuKoi "DKoHOMUKA" 10 24 cTpaHwmII)
®opmart cTpaHulsl: A4, o CBEpXy, CHU3Y, CIIpaBa U cieBa o 18 MM
Wpudt apmsucknii - Unicode/GHEA Grapalat/, pycckuii u anrnuiickuii - Times New Roman.
MexnyctpouHoe paccrosiHue - 1,15

B BepxHEM npaBOM YTy CTPaHMIIBI 3aTTIaBHBIMU OyKBaMU (HA SA3bIKE CTAThH) 3aIMCHIBACTCS Ha3BaHUE PyOpPyKH
o mpudTy: apmsHckuii — 11 bold, pycckwuii n anTmHiicKwii - 12 bold.

Ha cnenyromeil ctpoke B BepXHEM JIEBOM YTy CTpaHHUIB! 3amucbiBaercs Y/IK (MMHUMYM IIeCTH3HA4YHOE
YHUCIIO).

Ha cnenyromeii crpoke HaOupaercst 3arojOBOK CTaTby 3arjlaBHBIMH OyKBaMM I10 LEHTPY MO HIpUPTY:
apMsiHCKuUl — 12 bold, pycckuii u anrnuiickuii - 14 bold.

JIBe CTpOKHM HHUKE, CIIeBa, Ha SI3bIKE CTaThU HaOMpaeTcs (haMHUIus M MHULUAJIBI aBTOPa (COaBTOPOB, KaK IPaBHJIO,
He Ooree 4 yemosek) mo mpudTy: apmsackuii — 11 bold, pycckuii u anrmuiickwii - 12 bold.

Ha cnenyromell crTpoke, cieBa, Ha S3bIKE CTaTbll KypcuBoM ([talic) pnaeTcs Ha3BaHWE OpTraHH3ALUH
(opranmzanuit) mo MpUPTY: apMIHCKHH - 9, pycckuit u aHTIHHCKAH - 10.

OTaenuB TeKCT TOPU30OHTAIFHON BBIICIICHHOW JTMHHEH, ClIeBa JA0TCS KIIIOYEBHIE CiIoBa (5-8 cIIOB) Mo mpudry:
apMsiHCKuUH - 10, pycckuil u anriauiickuii - 11.

JIBe CTpOKM HUKE, Ha A3bIKE CTAThH, IO IIEHTPY KypcuBoM ([talic) naercst annortarus (10-20 ctpok) mo mpudty:
apMsIHCKHUH - 9, pycckuii ¥ aHrnuiickui - 10.

JIBe CTPOKM HMKE, 1AaeTCsl OCHOBHOW TEKCT CTaThM 1o mpudTy: apMmsHCKuii - 10, pycckuit u aHrnmiickui - 11.
AO03anpl HauMHAIOTCS C HOBOHM CcTpoku ¢ orctymoM 10 MMm. Pekomenayercst cienyromiasi cxema H3JI0KEHUs
Marepuana: "Benenue", "IlocranoBka 3amaun", "PesynbpTarhl uccienoBanus', "3akmouenue". B cmyuae
HEOOXOANMOCTH MOTYT OBITh TAK)KE IPYTHE PAa3Jeibl C COOTBETCTBYIOIIMMH HA3BAHMSIMU.

@opMmynbl pacmonaraloTcs OTAENBHOH CTPOKOH IO IEHTPY M HYMEPYIOTCS B TIPaBOil 4acTH B CKOOKax.
DopMyITBL, a TAK)KE MaTEeMAaTHIECKAE CHMBOIIBI M BRIpakKeHUs MpuBoasATcs mo “Microsoft Equation”, xypcuBoM
(Italic) mo mpudry - 10.

B Tekcte MoryT OBITH PUCYHKH, TpaduKku, yepTexu U Tabaunbl. PucyHKkH 1 rpadukn HyMepyloTcs o HOPSAKY -
"Puc.". Ha3BaHusi pUCyHKOB, rpa)MKOB, YepTexKeid, 00bsICHEHHsT 0003HAYCHHUI MPUBOJSATCS CHU3Y. VX MOXKHO
PacCIOJIOKUTh B BEPTUKAJIBHOM MM TOPHU30HTAIBHOM IOJ0KEHUH MO MpU(TY: apMsSHCKHHA - 9 bold, pycckuii u
anrnuiickuii - 10 bold. Tabmuier HymepyroTcsi mo mopsinky - "Ta6.". HazBanust Tabmuin, oOBACHEHUS
0003HauUCHUH MPHUBOAATCS CBEpXy. VX MOXHO pACHOJIOKHUTh B BEPTHKAIBHOM WJIH TOPHU3OHTAIHHOM
noyoxeHnu. Ecnu Tabnuila He MOMeInaeTcss Ha OIHOM CTpaHHUIle, HYXHO NPOJODKUTH €€ Ha CIeXyHouei
CTpaHUIle, OTMETHB, YTO 3TO IPOAODKCHHME IaHHON TaOmumbl. B Tabmume He MOMKHO OBITH CBOOOIHBIX
CTOJIOIOB, B 3TOM CIIydae HY)KHO ITOCTaBUTh YSPTOUKY WK HarmmcaTh "Het" (""He ompenencHo").

Pucynkw, rpadMKu 1 4epTeXKH B 3JIEKTPOHHON BEPCHH, KaK IPaBHUIIO, IPUBOASATCS B IIBETHOM BapHaHTe.

B xoHme craThm, yepe3 JBE CTPOKH, ¢ OTcTymoM cieBa 10 mMm medartaercs "Jlutepartypa" mo mpudry:
apmsHckui - 11 bold, pycckuit u anrnumiickuii - 12 bold. Ha cienyromeld cTpoke NpUBOAMTCA CIHCOK
HCTIONB30BaHHON JIMTEpaTyphl, MPOHYMEPOBAHHBIN IO TOCIEIOBAaTENIFHOCTH CCBUIOK. B CHHCKE HCTOYHHKH
JIOJDKHBI YKa3BIBaTHCSI B BUAE [...] W BKIIOYATh (aMIUIMIO M WHHUIHAIBI aBTOpa (aBTOPOB), MOJHOE HAa3BaHWE
cTaThM (Marepwala), JaHHbIe MyOauKanuu (MeCcTO, M3IaTelbCTBO, TOPOJ, TOJ, TOM, CTpaHHUILI). B ciydae
odpunmanbHOW MHOOPMAIMM, B TOM YHCJIE JJIEKTPOHHBIX HCTOYHHKOB, KOMITBIOTEPHBIX MPOTPaMM, OTYETOB,
WHCTPYKIHH, CepTU(HUKATOB 00 aBTOPCKMX IpaBaxX, MAaTEHTOB, NPHBOIATCA MOJHBIE NaHHBIE. VICTOYHHKH
IPUBOJAATCS Ha S3bIKE OpUTHMHANA. B TO ke BpeMs apMsSHCKHE U PYyCCKHE HCTOUHHKHU I€YaTalTCs TaKkKe
JIATUHCKUMH OYKBaMH.

Ha oTnenpHBIX JIMCTKAx AaeTcsl NepeBo/l Ha3BaHMs CTaThH, (PaMWIMK ¥ MHUIMAJIOB aBTOpa (aBTOPOB), HA3BAHMS
opraHu3anyy (OpraHM3alyi), KIIOUEBBIX CJIOB W AHHOTAIMU (KpOME S53bIKa CTAaThM) Ha ApMSHCKUH SI3BIK
(Udthnthnid), pycckuit a3bik (Pestome) u aHrmmiickuit A3pik (Summary).

CraTbH HY’KHO OTIIPaBUTH Ha TouTy info@bulletin.am.

OTpenakTHpoBaHHAS BEPCHS TEKCTA COTTIACOBBIBAETCS C aBTOPOM (aBTOPaMH).

Ha otnenpHOM mHcTe IpUBOIATCS cBeAeHMs 00 aBTopax (Pamunus, Ums, OTaecTBo (MOJHOCTHIO), poTorpadus,
ydeHasi CTENCHb, YYCHOE 3BaHHWE, aJpec, HOMep TenedoHa, OpraHM3alys, 3aHMMaeMas IOJDKHOCTb, aIpec
AJIEKTPOHHOMN TIOYTHI).
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[TpoGnems! o1ieHKH 3 PEKTUBHOCTH HAIOTOBBIX JILIOT B PecryOnuke ApMeHus u
Pecrry6mnmke Aprax

OCHOBHBIE HANIPABIICHISI U TIOAXOIBI OOPBOBI POTHB KOpPYIIHK B PA
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CoBpeMeHHbIE BOCTIPUATHA POJIU TOCYAapCTBa

DKOJIOTHYECKOE PETYINPOBAHUE U IKOHOMUYECKUN POCT: JHOEpabHBIN MOAX0]

Or1eHKa TOYHOCTH ONpPEENICHNS MAKCUMAIbHOTO TOPH30HTAILHOTO YCKOPEHHS
TpyHTa OCHOBaHMs 31aHusA PeanpHoro yumnmma r. Iymm

JanuBank kak npumep GpopMHUpPOBaHMS M Pa3BUTHSI APIAXCKOM LIKOJIBI ApXUTEKTYPHI

Topmo3HOM MOMEHT OapabaHHOTO TOPMO3ZHOTO MEXaHM3Ma
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