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PARAMETERS OF WATER REGIME AND DETERMINATION OF PHOTOSYNTHETIC
PRODUCTIVITY IN WINTER TRITICALE SAMPLES UNDER CONDITIONS OF WATER
DEFICIENCY

Ibrahimova Z.

Ph.D., Associate Professor, Ministry of Science and Education of the Republic of Azerbaijan, Institute of

Abstract

Genetic Resources, Azadlig 155, Baku, AZ1106
https://doi.org/10.5281/zenodo.11196354

In 24 winter triticale samples, the parameters of the water regime (water deficiency, relative water content,
water-holding capacity) and the content of photosynthetic pigments were determined. It has been established that
with a lack of water, the water-holding capacity increases, water deficiency increases, and the relative water con-
tent decreases. The highest stability of water regime indicators, which practically did not change under conditions
of irrigation and water deficit, was noted for the TRL-63 sample. The content of photosynthetic pigments in the
leaves of triticale samples was determined by the SPAD method. In most samples, chlorophyll degradation oc-
curred to varying degrees. Samples TRL-1, TRL-9, TRL-25, TRL-41, TRL-52, TRL-54, TRL-56, TRL-58, TRL-
60, TRL-77/2 can be considered more stable compared to others samples in terms of water holding capacity and
relative water content, and the TRL -25 and TRL -60 variants also showed an increase in the content of photosyn-

thetic pigments.

Keywords: triticale, water regime, water-holding capacity, chlorophyll

The current task of agriculture is the selection of
varieties of cereal plants that are resistant to adverse en-
vironmental factors and are capable of producing high
yields and high-quality grain in various climatic and
soil conditions. In difficult environmental conditions,
the productivity of agricultural plants decreases and
their quality decreases. Therefore, for the production of
high-quality products, an important condition is to ob-
tain stable varieties and forms that can withstand ex-
treme environmental conditions. Triticale is a hybrid of
wheat and rye. This plant combines the grain quality of
wheat and the resistance of rye to adverse environmen-
tal conditions [1]. Not much research has been done on
the stress tolerance of triticale, an evolutionarily new
grain crop. Drought tolerance has been studied even
less. The development of drought-resistant and produc-
tive varieties and lines based on determining the param-
eters of the water regime deserves special attention. As
is known, the water regime of plants is the most im-
portant indicator of their resistance to soil and climatic
conditions [8]. By studying the water regime of culti-
vated plants, it is possible to determine the degree of
their adaptation to agroclimatic factors [5]. The charac-
teristics of the water regime of triticale, together with
photosynthetic productivity and resistance to unfavora-
ble conditions, have not been sufficiently studied.

Since the parameters of the water regime charac-
terize the resistance of plants to water deficiency, in this
regard, the purpose of the research work was to deter-
mine photosynthetic activity and study the parameters
of the water regime under conditions of water defi-
ciency.

Materials and methods

Triticale accession seeds were provided by the De-
partment of Molecular Cytogenetics and grown under
irrigated conditions (soil moisture 70%) and water de-
ficiency (soil moisture 35%) under field experiment

conditions of the Institute of Genetic Resources. For 24
triticale samples: TRL-1, TRL-4, TRL-7, TRL-9, TRL-
16, TRL-24, TRL-25, TRL-26/2, TRL-29/2, TRL-41,
TRL -43/1, TRL-44/2, TRL-47, TRL-48, TRL-50,
TRL-52, TRL-54, TRL-55/1, TRL-56, TRL-58, TRL-
60, TRL -63, TRL-70, TRL-77/2 parameters of the wa-
ter regime (water deficiency, relative water content,
water-holding and water-absorbing capacities) were
determined according to the method of N.N. Ko-
zhushko. [4, p.49].

The level of chlorophyll in the leaves of the upper
tier of triticale samples was determined using a portable
device SPAD-502PLUS. The device determines spec-
tral absorption in two ranges and, based on the data ob-
tained, determines the total indexed value of chloro-
phyll in the leaves. The ratio of the content of photo-
synthetic pigments in experimental and control plants
was determined as a percentage, and this ratio was
taken as the unit of measurement when identifying
stress-resistant samples: the higher the indicators, the
more resistant the sample was considered.

Results and its discussion

The parameters of the water regime were deter-
mined under the conditions of Absheron, characterized
by long, hot summers. The hottest months are July and
August with an average monthly air temperature of
30°C, reaching 42°C on some days. Annual precipita-
tion on irrigated fields falls mainly in autumn, winter
and spring. In summer there is almost no precipitation,
and the need for water in the agricultural zones of the
republic is satisfied only through irrigation. Based on
weather conditions and the impact of water deficiency
on crops, studying the parameters of the water regime
makes it possible to predict the resistance of plants to
water stress.

Determining the magnitude of water deficiency in
the leaves of plants grown under irrigated conditions
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showed that the level of water deficiency in most of the
studied varieties under these conditions is lower than
under conditions of water deficiency. Water deficiency
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in control triticale plants grown under irrigation condi-
tions (70% soil moisture) was 3-18%, and in experi-
mental plants (35% soil moisture) it was within 8-23%

(Fig. 1).
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Figure 1. Water deficiency in leaves of triticale samples.

Plants exposed to identical drought conditions and
maintaining higher tissue water content create better
conditions for the occurrence of all physiological pro-
cesses in plants [7]. Determination of the water content
of leaves of plants grown under irrigated conditions
showed that the level of relative water content in most
of the studied genotypes under these conditions is
higher than under conditions of lack of water. The rel-
ative water content in triticale plants was 81.0-96.0% in
the control and 76.0-91.0% in the experimental vari-
ants. This parameter was 9.0-11.0% lower in experi-
mental plants: TRL — 54 (11%), TRL — 43/1 (9%), TRL
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— 54 (11%), TRL -55/1 (10 %), TRL -58 (11%) com-
pared to control. However, in some experimental vari-
ants an increase in the relative water content was ob-
served. In genotypes TRL — 7, TRL — 9, TRL — 26/2,
TRL — 60 this figure was higher by 2.0-3.0%. Accord-
ing to lonova et al., under conditions of water shortage,
the relative water content in the leaves of winter wheat
decreased by 3.0-18.0%, while in our study the de-
crease in this indicator in triticale plants was 3.0-11.0%

[71
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Figure 2. Relative water content in leaves of triticale samples.

The water-holding capacity of plants plays an im-
portant role in the regulation of water metabolism and
reflects the plant's resistance to drought and high tem-
peratures, since its value is determined by the amount
of osmotically active substances collected in the cell,
the ability of colloids to swell due to bound water, and
the permeability of membranes [2]. When water is
scarce under drought conditions, the amount of water
bound to osmotic substances (such as proline) increases
and water holding capacity increases. As water defi-
ciency increases, water-holding capacity increases rap-
idly in more resistant samples [3].

Determination of water-holding capacity in our
studies showed that for most samples grown under irri-
gation conditions, this indicator is lower than under
conditions of water deficiency (Fig. 2). Under irrigation
conditions, the water-holding capacity of control plants
ranged from 41.78 to 84.48%. In case of water shortage,
this indicator increased and varied in the range of 49.0
- 92.5%.

In some experimental triticale varieties, the reten-
tion of a significant amount of water in the cells was
observed: the water-holding capacity increased by
40.0% in triticale samples TRL -54; by 39.0% in the
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experimental version TRL -43/1; by 28.0% in the TRL
-9 option; by 20.0% in TRL -41 and by 17.0% in TRL-
70. The remaining genotypes were characterized by an
increase in water retention by 4.0-15.0% compared to
the control. Along with this, according to various
sources, in wheat, which is one of the parent forms of
triticale, under water stress the ability to retain water
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increases by 8.0-29.0% and 8.0-13.0% (6,8). However,
in our experiment there were samples in which the wa-
ter-holding capacity decreased: 65.3% (in the control
69.2%) for TRL - 26/2, 49.0% (in the control 67.33%)
for TRL - 29/2, 78.2% (in control 84.48%) for TRL —
55/1.
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Figure 3. Water holding capacity in leaves of triticale samples.

The content of photosynthetic pigments in the
leaves of triticale samples was determined by the SPAD
method. With the exception of experimental variants
TRL -24, TRL -29/2, TRL -58, most samples exhibited
chlorophyll degradation to varying degrees. Under con-
ditions of water deficiency, xI (a+b) in control plants
ranged from 33.8 to 57.8, and in experimental plants -
from 36.5 to 55.2.

60 42
5034 477429
50 45421 427 4,34,4
40 33
30
20
10
0
ST YN8 3IgLdg Iy
e N (e e I e L e~
ErerzEgzgzYyegzgsys>v
'_'_'_'_"'_"E'E"‘E'E'
- -
H kontrol

In more drought-resistant varieties and accessions
of various plant species, an increase in the content of
green pigments is observed against the background of
water deficiency [2]. In experimental triticale varieties
TRL -24, TRL -29/2, TRL -58, an increase in the con-
tent of photosynthetic pigments by 4-17% was ob-
served. However, as water stress continues, degrada-
tion of chlorophyll in leaves occurs.
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Figure 4. Chlorophyll content in leaves of triticale samples.

The physiological parameters of triticale samples
under conditions of irrigation and water deficiency are
shown in Table 1. Under conditions of water defi-
ciency, an increase in water-holding capacity indicators
indicates a high resistance and ability to self-heal under
stress of the studied triticale samples. An increase in
water-holding capacity under stress was observed in
samples TRL -1, TRL - 9, TRL - 25, TRL - 41, TRL -
52, TRL-54, TRL - 56, TRL - 58, TRL - 60, TRL - 77

/2. The water deficit in these samples did not exceed
20.0%. The exception was the triticale sample TRL -
54, whose water deficit was 23.6%. A minimal water
deficit was observed in the experimental version TRL -
77/2. In two triticale genotypes (TRL - 25, TRL - 60),
under conditions of water deficiency, along with an in-
crease in water regime indicators, an increase in the
content of photosynthetic pigments was noted.
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Table 1

Physiological parameters of triticale samples under conditions of irrigation and water deficiency: WHC — water
holding capacity, RWC — relative water content, WD — water deficiency, K — control, LW — lack of water

Samples chlorophyll WHC RWC WD

K LW K LW K LW K Lw
TRL -1 50,34 44,7 67,84 72,7 91,74 86,7 8,25 13,3
TRL -4 46,4 41,35 67,01 83,1 83,53 81,0 16,47 19,1
TRL -7 46,1 39,6 64,61 79,3 81,27 84,5 18,73 15,5
TRL -9 45,2 44,0 61,0 88,9 81,61 84,2 18,39 15,7
TRL -16 48,8 47,7 70,64 69,4 89,23 87,8 10,77 12,2
TRL -24 33,8 39,6 73,72 81,2 90,54 89,5 9,45 10,5
TRL -25 42,7 42,9 57,56 72,9 92,8 84,5 7,2 15,5
TRL -26/2 56,4 52,5 69,19 65,3 84,11 86,0 15,88 14
TRL -29/2 50,6 54,2 67,33 49,0 931 82,8 6,91 171
TRL -41 47,7 44,7 57,22 77,3 89,2 87,5 10,8 12,5
TRL -43/1 44,4 37,6 53,38 92,5 89,19 80,2 10,81 19,8
TRL -44/2 54,8 50,4 64,72 73,1 89,45 88,0 10,54 12
TRL -47 48,9 40,4 63,0 67,4 91,87 86,5 8,13 135
TRL -48 43,4 42,7 69,2 70,8 90,95 89,5 9,04 10,5
TRL -50 48,1 48,0 65,6 74,3 92,33 911 7,67 8,9
TRL 52 43,6 36,5 76,41 80,1 92,99 83,7 7,01 16,3
TRL -54 55,0 51,3 71,78 81,6 87,87 76,3 12,12 23,6
TRL -55/1 57,2 56,1 84,48 78,2 91,75 81,9 8,25 18,1
TRL -56 51,6 43,4 65,49 75,4 91,58 84,7 8,41 15,3
TRL -58 51,4 53,4 62,34 74,9 91,34 79,8 8,65 20
TRL -60 47,5 49,7 63,23 73,4 84,21 88,0 15,79 12
TRL -63 47,6 48,3 45,7 60,5 88,98 88,7 11,01 11,2
TRL -70 53,0 51,2 57,0 74,1 88,1 88,0 11,95 12
TRL -77/2 57,9 55,2 61,4 65,9 96,38 88,2 3,62 11,7

Conclusions: 1. It has been established that the wa-
ter-holding capacity of leaves of drought-resistant triti-
cale plants increases with a lack of water.

2. Samples: TRL-1, TRL-9, TRL-25, TRL-41,
TRL-52, TRL-54, TRL-56, TRL-58, TRL-60, TRL-
77/2 included in the study, can be considered more sta-
ble compared to other samples in terms of water hold-
ing capacity and relative water content, and the TRL -
25 and TRL -60 variants also demonstrated an increase
in the content of photosynthetic pigments. The triticale
sample TRL -63 showed high stability; the water re-
gime of this sample did not change under conditions of
irrigation and water deficiency. The remaining samples
can be classified as moderately resistant.
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EVALUATING THE NHs AND H.S DEODORIZING PERFORMANCE OF MICROBIAL PRODUCTS
IN LIVESTOCK FACILITIES: A SMALL-SCALE FARM STUDY
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Bac Giang Agriculture and Forestry University, Vietnam
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Abstract

Far Eastern Federal University (FEFU), Russia
https://doi.org/10.5281/zen0do.11196548

This study evaluates the efficacy of microbial additives in mitigating ammonia (NH3) and hydrogen sulfide
(H2S) odors in poultry and pig pens on small-scale family farms. The results indicate a significant reduction in
odor within the poultry pens following the application of microbial additives. Specifically, the H,S concentration
decreased by 95.22%, while NH3 decreased by 99.19%, with effects lasting up to 2 days. Conversely, in pig pens,
the reductions in NHz and H.S concentrations were less pronounced. After 3 hours of microbial additive spraying,
the H»S and NH3 concentrations decreased by 51.27% and 53.10%, respectively. Further comprehensive research
efforts are needed to facilitate the widespread implementation of odor reduction in livestock operations using

microbial additives.

Keywords: Ammonia, hydrogen sulfide, deodorization, microorganisms, animal waste, microbial products.

INTRODUCTION

Air pollution, particularly odor pollution originat-
ing from livestock, remains a significant concern and
source of complaints in regions with thriving animal
husbandry industries (Matusiak et al., 2016; Mariuzza
et al., 2022; Conti et al., 2020). Livestock odors arise
from a complex mixture of gases, primarily originating
from the decomposition of organic matter in animal
waste. Studies have identified over 170 odor-causing
gases generated during this decomposition process,
with hydrogen sulfide (H2S) and ammonia (NHs) being
the primary offenders (Doan, 2011; Piccardo et al.,
2022; Conti et al., 2020).

NHs, a colorless gas with a pungent odor, readily
dissolves in water, causing irritation, tearing, nasal con-
gestion, laryngospasm, and coughing. NH3z emissions
from enclosed pigpens can exceed acceptable levels by
30 to 40 times (Doan, 2011; Chau and Long, 2008). The
average NHs concentration in cowshed exhaust gases
has been measured at 3700 pg/m3, surpassing the odor
threshold of 27 pg/m3, leading to persistent odor issues
in livestock facilities (Phung et al., 2005).

H>S, also colorless with a characteristic rotten egg
odor, is produced during the reduction of sulfur-con-
taining compounds in waste. Even trace amounts of
HzS, ranging from 0.01 to 0.7 ppm, can produce notice-
able odors, while concentrations of 3 to 5 ppm result in
a strong odor (Chen et al., 2022; Deng et al., 2023). Ad-
ditionally, H.S is toxic, posing health risks to both ani-
mals and humans, even at low concentrations (Doan,
2011; Chen et al., 2022; Oesterhelweg and Piischel,
2008). Systemic effects induced by H,S include the in-
hibition of respiratory enzymes, leading to suffocation
and death at concentrations of 150 ppm. Therefore,
NHs; and H,S gases have detrimental effects on live-
stock growth and human health, with prolonged expo-
sure exacerbating their harmful impacts.

In response to these challenges, numerous studies
have explored the utilization of microbial products to
enhance air quality in livestock operations. These prod-
ucts harness the capabilities of beneficial microorgan-
isms, such as Bacillus spp, Actinomyces spp, Mucor
spp, and Pseudomonas spp (Kanagawa et al., 1989;
Durka et al., 2010; Hien, 2012; Matusiak et al., 2016;
Park, 2006), aimed at reducing the concentration of
odorous compounds in livestock waste.

Recent research endeavors have been directed to-
wards microbial consortia possessing deodorizing
properties, encompassing purple photosynthetic bacte-
ria, Thiobacillus (sulfur bacteria), lactic acid bacteria,
and yeast bacteria. These microorganisms exhibit po-
tential in substantially diminishing hydrogen sulfide
H,S) odors by converting them into elemental sulfur or
sulfate compounds. Lactic acid bacteria contribute to
odor reduction by creating an acidic environment,
thereby inhibiting the proliferation of putrefactive bac-
teria and diminishing ammonia (NHs) odors. Addition-
ally, yeast bacteria, in synergy with other microbial
species, facilitate decomposition processes and amelio-
rate odors emanating from livestock waste. Conse-
quently, exploring combinations of these microbial
groups holds promise for effective deodorization of
livestock waste.

This study focuses on evaluating the efficacy of
microbial preparations for mitigating odors in livestock
operations. These preparations encompass a consor-
tium of efficacious microorganisms, including photo-
synthetic bacteria, nitrogen-fixing bacteria, actinomy-
cetes, lactic acid bacteria, and yeast. The primary ob-
jective of this research is to assess the deodorizing
effectiveness of microbial preparations against live-
stock odor-causing gases, specifically hydrogen sulfide
(H2S) and ammonia (NHs), thereby offering insights
into enhancing air quality in livestock facilities.
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MATERIALS AND METHODS

MATERIALS:

Fecal samples: Swine and poultry excreta were
collected from a family-owned livestock farm located
in the Kuangminh commune, Viet Yen district, Bac
Giang province, Vietnam. Stool samples were obtained
in June 2023.

EMRO - Vietnamese probiotics, transferred and
produced in Vietnam by EMRO - Japan. EMRO com-
prises the EM1 product line, in liquid form, with a yel-
low-brown color, pleasant odor, and sweet-sour taste.
The pH is < 3.5. It consists of approximately 80 species
of microorganisms belonging to 10 different genera, in-
cluding photosynthetic bacteria, nitrogen-fixing bacte-
ria, actinomycetes, lactic acid bacteria, and yeast. The
microorganisms in the composition form a microbial
system, supporting each other, and growing and devel-
oping together.

METHOD:

Preparation of working microorganisms:

The preparation of EM2 solution from EM1 in-
volves mixing 0.1 liters of EM1 preparation with 0.1
liters of molasses and 1.8 liters of chlorine-free water,
resulting in 2.0 liters of EM2. This solution is then
stored in a sealed container, placed in a cool environ-
ment devoid of direct sunlight, for a duration of 3-5
days. As gas formation occurs during fermentation,
causing expansion of the container, it is imperative to
periodically release the gas by opening the lid, followed
by resealing. The resultant EM2 secondary fermenta-
tion solution exhibits a floating foam and emits a pleas-
ant aroma.

The preparation of EM Bokashi C from EM1 in-
volves combining 20 ml of EM1 preparation solution
with 20 ml of molasses, 200 ml of chlorine-free water,
and 400 g of carrier material (rice bran, rice husk, ash
in a 1:1:1 ratio), yielding EM Bokashi C with a mois-
ture content ranging between 20-30%. This mixture is
then incubated in a sealed container for approximately
5-7 days until a sweet fermentation odor develops, ac-
companied by the appearance of white mold on its sur-
face.

Check the Deodorizing Ability:

For the treatment of cages (such as chicken coops
and pigsties), the EM2 solution should be diluted with
clean, chlorine-free water at a ratio of 1:10. Subse-
quently, the working solution is sprayed onto the barn
atarate of 1 L/15 m2.

Regarding experimental samples, swine manure is
stored in two round plastic containers with lids, each
having dimensions of diameter (d) by height (h) = 0.5
x 0.7 meters. Each container is filled with 3 kg of swine
manure. Box 01 is designated as the control batch,
while Box 02 serves as the experimental batch, to
which EM Bokashi C is added at a dosage of 30 g/kg.

Gas Sampling:

Gas samples are collected both before and after the
application of the EM2 inoculant and EM Bokashi C.
Sampling intervals include 3 hours post-application in
pigsties, 24 hours in chicken coops, and within plastic
containers.

The Kimoto HS7 gas sampler is positioned cen-
trally within the chicken coop or adjacent to the pig toi-
let, approximately 30 cm above ground level. For sam-
ples contained within plastic containers, only the suc-
tion tube is inserted, with the lid secured, to collect gas
samples.

Ammonia (NHs) and hydrogen sulfide () gases are
collected at a rate of 1 L/min for a duration of 10
minutes. The NH3 gas absorption solution comprises
0.1N H,SO4 acid, while the solution for H,S gas ab-
sorption comprises 1% AgNOs .

Gas Concentration Determination:

The concentration of NH3 gas is assessed in ac-
cordance with the Vietnamese standard TCVN 6179-
1:1996 (Ministry of Science, Technology, and Environ-
ment, 1996).

For the determination of H.S gas, the methodol-
ogy relies on the principle of gas absorption by a solu-
tion, as outlined by Linh and Nghiem (2019).

RESULTS AND DISCUSSION

Deodorizing capacity of experimental samples

After periodic gas sampling in the experimental
and control batches, the concentrations of H.S and NH3
gases were determined accordingly. The results are pre-
sented in Table 1.

Table 1

Concentrations of H,S and NHs in Experimental and Control Samples (mg/m?®)

Day Control sample Experimental sample Decrease in concentration (%)
H,S NHs H.S NHs H»S NHs
The first day 15,42 0,19 14,46 0,11 6,23 42,11
The second day 12,90 0,35 2,90 0,18 77,52 48,57
The third day 12,53 0,38 2,11 0,08 83,16 78,95
The fourth day 12,26 0,26 2,04 0,07 83,36 73,08

The obtained results demonstrate a significant re-
duction in the concentration of gaseous H,S within the
experimental group compared to the H,S levels ob-
served in the control group after a 4-day period. The
deodorizing efficiency of the EM Bokashi C product
reached 83.36% after 4 days.

Conversely, the concentration of gaseous NHs in
the control group exhibited a tendency to increase
throughout the experiment, while in the experimental
group, a significant decrease in NH3 concentration was
observed on the 3rd and 4th days.

The deodorizing effect of the NHz; EM Bokashi C
preparation reached 78.95% compared to the control
group after 3 days and 73.08% on the 4th day. These
findings align with the results reported by Pham Bich
Hien (2012), who utilized microbial strains including
Streptomyces uredospore's, Bacillus licheniformis,
Lactobacillus plantarum, and Bacillus subtilis for the
treatment of solid livestock waste. In that study, the
concentration of gaseous NH3 decreased by 73.1%, and
H,S decreased by 78% after 3 days (Hien, 2012).
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Ability to deodorize air in the cowshed withmi-
crobial products

The capacity to mitigate odors within the chicken
coop was assessed. Gas samples were collected both

before and after the periodic application of the EM2 mi-
crobial inoculant solution. The findings regarding the
concentrations of H,S and NH3 gases are detailed in Ta-
ble 2

Table 2

The concentrations of H,S and NHs in the air of the chicken coop (mg/m®)

After treatment

Before treatment

The firstday | Thesecondday | Thethirdday | The fourth day

H,S NH; H,S NH3 H,S NH; H,S NH; H,S NH;
10,45 24,60 0,5 0,12 0,5 0,20 0,64 0,23 1,12 0,89
Deodorization efficiency (%) | 95,22 | 99,51 | 95,22 99,19 | 93,88 | 99,07 | 89,28 | 96,38

The results presented in Table 2 indicate that prior
to the application of the inoculant solution, the concen-
trations of H,S and NH3; gases within the chicken coop
were relatively elevated, at 10.45 mg/m* and 24.60
mg/m?, respectively.

Following the spraying of the modifying solution,
there was a noticeable decrease in the concentrations of
both H,S and NHs gases. Specifically, the concentra-
tions of gaseous H,S and NH3z measured after 1 day de-
creased by 95.22% and 99.51%, respectively.

The deodorizing effect of the modifier solution re-
mained evident for up to 2 days. However, by the 3rd
day, gas concentrations within the chicken coop began

to rise. Nevertheless, after 4 days, the deodorizing ef-
fect of the inoculant solution reached 89.28% and
96.38% for H2S and NHs, respectively. Consequently,
to mitigate odor within the chicken coop, it is recom-
mended to apply the inoculant solution every 2 days.

Research on the Elimination of Sulfur and NHs
Volatile Compounds

The potential for odor reduction within the pigsty
was investigated. Gas samples were collected both be-
fore and after the application of the modifying solution,
with measurements taken 3 hours post-application. The
outcomes of quantifying the concentrations of H,S and
NHs gases are detailed in Table 3.

Table 3

Concentrations of H,S and NHjs in the air of a pigsty (mg/m?3)

Before treatment

After treatment

Decrease in concentration (%)

H2S NH3 H2S

NH3 HzS NH3

18,88 1,45 9.20

0,68 51,27 53.10

The findings depicted in Table 3 illustrate a de-
crease in the concentration of H,S and NHs; gases
within the pigsty following a 3-hour application of the
EM2 microbial inoculant solution, in comparison to the
initial concentrations. However, a challenge associated
with pig manure management is its high water content,
comprising 65-80% of the manure's weight. This ele-
vated water content, coupled with abundant organic
matter, fosters an environment conducive to the prolif-
eration of spoilage-causing microorganisms, thereby
generating malodorous byproducts [1].

The measured results indicate a reduction in HS
gas concentration within the pigsty after application of
the microbial inoculant solution, by 51.27%, while the
NH; concentration decreased by 53.10% compared to
the initial gas levels. These findings are consistent with
observations from numerous studies conducted by var-
ious authors (Kanagawa et al., 1989; Gutarowska et al.,
2014; Yan et al., 2013; Matusiak et al., 2016; Chen et
al., 2022) employing odor-mitigating microorganisms.
Specifically, these studies reported reductions in gase-
ous HS concentrations within cowsheds ranging from
47.2% to 70.1%, and decreases in gaseous NH; content
ranging from 35% to 68.7%.

CONCLUSIONS

The microbial solutions EM2 and EM Bokashi C
are derived from the EMRO-Vietnam microbial prod-
uct (EM1). They exhibit the ability to mitigate both H,S
and NHj3 odors, yielding favorable results in laboratory
experiments and household applications.

The concentrations of H.S and NHj3 gases, known
environmental pollutants, were reduced by approxi-
mately 50% compared to initial gas concentrations in
the absence of microbial products.
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Abstract

This article is concider the current state of biodiversity of flora and fauna of the forest-steppe zone of Ka-
zakhstan. The species compositions of plants and animals of the forest-steppe of Kazakhstan are characterized
with an analysis of their habitats, including in specially protected natural territories of the Republic of Kazakhstan
over the past 10 years. Rare and endangered species of flora and fauna of the forest-steppe are particularly indi-
cated. The approaches to further conservation of biodiversity based on careful nature management in accordance
with the provisions of the Concept for the Conservation and Sustainable Use of Biological Diversity of the Re-
public of Kazakhstan until 2030 and the Land Code of the Republic of Kazakhstan are considered.

AHHOTALUA

B naHHOI cTaThe paccMaTpuBaeTCsl COBPEMEHHOE COCTOsSIHUE OropazHooOpasust (uiopsl U (ayHbl JiecocTer-
HOM 30HbI KazaxcTana. OxapakTepru30BaHbl BUIOBBIE COCTABbI PACTEHHI U XKHBOTHBIX JiecocTenu Kasaxcrana ¢
AHAJN30M HX MECT OOUTaHHMs, B TOM YHCIIe B 0CO00 OXpaHsIeMbIX IPUPOIHBIX TeppuTopusax Pecnyomuku Kazax-
crad 3a nocneqaue 10 ner. Ocobo ykazaHbl peKue U Mcue3aronue Buabl Grnopsl U dayHsl tecocrenu. Paccmor-
PEHBI TTOAXO/bI JANTbHEHIIIEro coXpaHeHus: OHopa3HooOpa3ns Ha OCHOBE GEPEKHOTO MPUPOIONOIB30BAHUS B CO-
OTBETCTBHH C TIOJIOKEHUIMU KOHIIETIITUY 110 COXPaHEHHWIO ¥ YCTOHYMBOMY HCIIOIB30BAHNIO OMOJIOTHYECKOTO Pa3-
HOO0Opa3us Pecyonuku Kazaxcran mo 2030 roga u 3emensHOro Kojiekca Pecyonukn KazaxcraH.

Keywords: biodiversity, flora, fauna, species, forest-steppe, introduction, specially protected natural areas
KuioueBnble ciioBa: 6uopasHoobpasue, ¢iopa, gayHa, BUl, JECOCTENb, HHTPOAYKIUS, 0CO00 OXpaHSIEeMbIe
IIPUPOIHBIE TEPPUTOPUU

AKTYyaJIBbHOCTH HCCIeqoBanusA. MupoBas Hayka
C TPEBOTOH OIICHMBAET BO3MOXKHBIC MOCICICTBUS IS
HaIlleH TIaHEeTHI, TeX TTYOOKUX U3MEHEHUH PUPOTHON
Cpelbl, KOTOphIC BHI3BAHBI HHAYCTPUAIEHOW U 3eMIIe-
JIeJIBYECKON JesITENbHOCTRIO YesioBeka. Ha ceromusi-
HUH JICHb COXpaHEHUE OMOJIOTHYECKOTO pa3HOOOpasus
SIBIISIETCSl OJTHOM W3 TIaBHBIX MPOOJIEM YeIOBEYECTBA.

HNmenno O6mota Hamboiee ysa3BHMa KO BCEM CTPECCO-
BEIM (haKTOpaM M B OCOOCHHOCTH, aHTPONOTCHHBIM.
BoT nouemy MHpOBOE COOOIIECTBO BCTPEBOKEHO MO-
CJICAICTBUSIMH HAyYHO-TEXHUYECKOTO Tporpecca, okKa-
3BIBAIOIIETO 3a4acTyIO pa3pyliaromiee Bo3aeiicTBHE Ha
YCIIOBHS CYIIECTBOBAHUS YeJIOBEKa, HA OHMOTY, SIBIISTIO-
ITYIOCS MICTOYHUKOM ITHIIH, KHCIOPO/Aa, YUCTOTO BO3-
QyXa, CBIPEEBBIM PECYpPCOM, OCHOBHEBIM PETYISATOPOM
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crabusHOCTH Onocdeprl. Buonorndeckoe paznoodpa-
3W€ BKJIIOYAET BU/IBI, BHYTPUBUIOBBIE (DOPMBI U TOITY-
JISIIIUM BCEX THIOB PacT€HHUM, MUKPOOPTaHU3MOB U XKH-
BOTHBIX, @ TaKXe pa3zHooOpasue 3KOCHUCTEM, Pacipo-
CTPAaHEHHBIX KaK B €CTECTBEHHBIX YCJIOBHUSX, TaK U
CO3/JJaHHBIX, BBIPAIIUBAEMBIX U Pa3BOAMMBIX UEJIOBE-
koM. Vcue3HOBeHHe MHOTUX BUIOB >KMBOTHBIX U pac-
TEHMH C JIMIa 3¢MJTH BBI3BIBAET 0COOYIO TPEBOT'Y — yXO-
T B HEOBITHE 3BEHBS JKU3HH, CO3JAHHBIC MHJUIHAO-
HaMH JIET 3BOJTFOLINH.

KazaxcraH, 3aHEMAas 1eBATOE MECTO IO MAcCIITa-
O6am 3emensHOTO (oHOa (272 490 ThIC. Ta), ABIACTCI
OITHOW M3 CaMBIX 3eMJICOOECIICUeHHBIX CTPaH MHUpPA,
COXpaHeHHe OMOpa3HO00pa3usl MPUPOTHBIX JaHAIad-
TOB BEChbMa aKTyallbHas Tpo0iieMa COBPEMEHHOCTH ISt
Hamied crpanbl. PecnyOnuka Kasaxcran moganucana B
1992 roay u parudunuposana B 1994 rogy Konsen-
o OOH o 6uonornueckom pasnoobpasuu, a B 1998
rofy 3aBepimia pa3paboTky HarmoHanpHOro IuiaHa
JIEHCTBUH IO OXpaHE OKPYKAIOWIEH Cpenibl, B KOTOPOM
OmopazHOOOpasue SABIACTCS BAKHEHIINM KOMITOHCH-
tom. Tepputopms KazaxcraHa, coriacHO OOTaHHKO-
reorpapuuecKkoMy paioHHpoBaHWIO EBpasuu, pacmo-
JIO)XCHA B KpyIMHOHM EBpoaszmaTckoii cTemHoi obnacTy,
B [IpnaepromMopcko-Kazaxcranckoit mogodmactu. OHa
pa3zerneHa Ha TpH IPOBUHIIMU: paBHIHHBIE — 3aI1aIHO-
Cubupckas necoctenHasi, 3aBobKCKo-KazaxcraHckas
cTenHas (¢ 5 NpOBUHIMAMM) U ropHast Anraiickas (¢ 3
npoBuHIKAMH). Ha tepputopun Kazaxcrana 3oHa Je-
COCTENHM TPEJCTaBICHA TOJBKO Ha CEBEpPEe CTPaHBI B
npenenax 3anagHo-CuOoupckoit HU3MeHHOCTH. J{iis re-
COCTENH XapaKTepHO YepeqoBaHNE OSpe30BBIX U OCH-
HOBO-0EpE30BBIX JIECOB ¢ O€37I€CHBIMU yYacTKaMH, 3a-
HSTBIMH CTEIISIMHU, OCTEITHEHHBIMU JIYTaMH, a TAaKXKe 3a-
0oovYeHHBIMU JTyraMu U OosoTamu. [lo mpupomHOMY
palfoHHPOBaHUIO 30HA JecocTenn Kazaxcrana MoxkeT
OBITH MOZpa3/ieeHa Ha JBE MOA30HBI — H0XKHAS JIECO-
CTelb U KojiouHas jecocrtensb. [1o nanueim T. M. Bpa-
THHOM, B FO)KHOMU MMOJI30HE JIeCa 3aHUMAIOT MECTAMH JI0
50% momaan BoJOpa3ieNbHBIX paBHUH, CPEIHSAS 00-
JIECEHHOCTh TEPPUTOPUH I0KHOM JIECOCTETH COCTaB-
nsieT 20-30%. MesxiecHble MPOCTPaHCTBA 3aHTHI 371a-
KOBO-Pa3HOTPABHBIMH U Pa3HOTPABHO-3JIAKOBBIMH JTy-
TOBBIMH CTEISIMH W OCTCIIHEHHBIMH JYyTaMH II0
omymkaM. KomouHast ecocTens pacrnpocTpaHeHa Ha
TUIOCKUX O3€PHO-aJUTIOBHANIBHBIX PaBHUHAX U B paio-
Hax ¢ I'pUBHBIM pesbedoM B mpezenax 3amagHo-Cu-
Oupckold HU3MEHHOCTH. JIJIsi 3TOM MOM30HBI Xapak-
TepHa MeHbIas o0yeceHHOCTh (10 25—-30% mmomann
BOJIOPA3/IENIOB), U Jieca HAXOIATCS MPEHMYIIECTBEHHO
B YCJIOBUSX AOMOJIHUTENBHOTO yBIakHeHu [1, c. 12].

PactuTtenbHbIl OKPOB JIECOCTENH IPEICTABICH
JecamMu ¥ 60TaTo pa3HOTPAaBHBIMH PEOOPa30BAaHHBIMU
crensiMi. JlecHble pacTHTenbHBIE cOOOIIECTBa Mpen-
CTaBJICHBI INPOKUM BH/IOBBIM COCTABOM JIepeBheB (00-
nee 20 Bu0B) 1 KycTapHuKoB (Oosee 40 BunoB). B pa-
Ootax A. A. MBamieHKO ONHMCaHBI CICTYFOIIUC BUJIBL:
ocuHa (Tonouss apoxauuit) (Populus tremula), 6epesa
nosucnas (Betula pendula), Gepe3a mnymucras (B.
pubescens), 6epesa xkuprusckas (B. kirghisorum). Xa-
PakTepHB! KYCTapHUKH: MIMIIOBHUK WIIHMCTHIA (Rosa
acicularis), Bunrasa crenHas (Prunus fruticosa), kanuna

obbikHOBeHHAS (Viburnum opulus), XUMOJOCTb TaTap-
ckast. (Lonicera tatarica), KU3WIBHUK YE€PHOILIOAHBIN
(Cotoneaster melanocarpus) n np. [2, ¢.150]. Ocu-
HOBO-0epE&30BbIe Jieca MO 3aaJHaM Ha COJIOJSIX Yepe-
JyI0TCsl ¢ 00raTopa3HOTPaBHO-KPACHOKOBBIILHBIMU U
MOPKOBHUKOBO-KPACHOKOBBUIBHBIMH  CTEIISIMU. 371€Ch
TIPE/ICTAaBIICHBl CIIEAYIOIINE BUIBI: KOBBUIb KPAaCHBIN
(Stipa rubens), KOBBIIb IEPUCTHIH (S. pennata), bIpei
mom3yunit (Elytrigia repens), THUMOQeEeBKa IJyropas
(Phleum pratense), ¥octpen 0e30CTblii (Bromus
inermis), oBcsHUIA Bawutnucckas (Festuca valesiaca).
Cpemy 37MakoBBIX pACTEHHH BCTPEYAIOTCS 3OHTHKH
MEJNKHX OenoBaTo-3eJCHBIX IIBETKOB MOPKOBHHKA
(Silaum silaus), KACTH 30JOTHCTBIX I[BETKOB MOAMA-
pennuka Hactosero (Galium verum) ¢ MEIOBBIM apo-
matoM [3, c. 133]. Penkumu Bugamu pacTeHui jeco-
CTenHoit 30HbI KazaxcraHa SBJISAIOTCS OpyCHHKA OOBIK-
HoBenHast  (Vaccinium  vitisidaea),  TpylIaHKa
kpyrionuctHas (Pirola rotundifolia), GarynbHUK 00-
notHbet  (Ledum  palustre), KimokBa  OOJOTHAS
(Oxycoccus  palustris), poCsSHKa KpyIJIOJIHCTHAs
(Drosera rotundifolia) u np. K kpaifHe penkum pacre-
HUSIM OTHOCATCS Oammavok rmatHUCTHA (Cypripedium

guttatum),  OamMadok  KpymHOuBeTKoBHIH  (C.
macranthon), MOJKEBEITbHUK OOBIKHOBEHHBIH
(Juniperus  communis), onbxa uepHas (Alnus

glutinosa), Tpub crnapaccuc (Sparassis), BOISHON opex
(Trapa natans) u ap. [4, c. 152]. Taxke K ucye3ar0nuM
OTHECEHBI BHJIbI, YUCICHHOCTh KOTOPBIX CHU3WIIACH B
pe3yabTarte pachamkyd CTeNHBIX TEPPUTOPHN 3a MO-
ciegare 50 JeT: KOBBUIb MEPHUCTHIN (Stipa pennata),
tionbniad Ulpenka (Tulipa schrenkii), mpoctpen pac-
kpeiTeiid  (Pulsatilla  patens), TOpUIBET BECCHHHU
(Adonis vemalis) n np. [5, c. 128].

Jis mecocTemHoi 30HBI XapaKTepHBI 0COOCHHO-
cTH W B CTpykrype ¢aynsl. Ha Tteppuropun
PecniyOsiuku  obutaet 835 BHIOB MO3BOHOYHBIX
JKMBOTHBIX, B TOM 4HCIIe MIleKonurtaromux - 178
Bu0B, NTUI] — 489 BunoB (396 W3 HUX THE3AATCS B
Kazaxcrane, npoune NPUIETAIOT TOJILKO HA 3UMOBKY
WIN YJIETal0T BECHOW M OCeHbI0), pentwinud — 49
BUIOB, am¢pubOun — 12 Bupos, peidbl - 104 u
KpyTJIopoThie — 3 BUIa. B mpeaenax ecocTemHoi 30HbI
Kazaxcrana HacuuThIBaeTCSA B OOIICH CIOXHOCTH
cBeimie 340 BUIOB TIO3BOHOYHBIX KHBOTHBIX, U3 HHX:
mJeKonuTaoumx -48, ntuy -270, npecMbIKaromMXcs-
3, 3eMHOBOJHEIX - 5, pbIO -14 BHIOB [6, C. 167].

B necocrenHoii 30oHe HacuuTbiBaeTcs 48 BUIOB
MiekonuTaronmx.  Haubonbliee  4HCIO  BHAOB
MJICKOIIMTAIONMX OTHOCHUTCSI K OTPSIY TPbI3yHOB
(Rodentia) — 21, 3atem cnenyrot xuminele (Carnivora)
— 10, nacexomosabie (Insectivora) — 7, pyKOKpBLIbIE
(Chiroptera) — 5, mapHokonbITHBIE (Artiodactyla) — 3 u
3aiinieoOpasuble (Lagomorpha) — 2. Pepkas necHas mo-
neska (Clethrionomys glareolus) n3 oTpsina TpbI3yHOB
BCTpPEYAETCsl TOJBKO B JIECOCTEIH, OCTAJIbHBIC BBIIIE-
YKa3aHHBIC BHIBl PACIPOCTPAHECHBI HA TEPPUTOPUU
JBYX WK OoJiee PUPOIHBIX 30H. Hapsmy ¢ necHpIMU
¢dopmamu, kak, Hanpumep, kocyns (Capreolus
pygargus), nocek (Alces alces), OOBIKHOBEHHBIH €KX
(Erinaceus europaeus), necHas MbIIOBKa (Sicista
betulina), B necocTeny BCTPEUYAIOTCS U OOUTATEIH OT-
KPBITBIX (CTEMHBIX) JaHAMAa(@TOB — CTEIMHOW XOpb
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(Mustela eversmanni), kopcak (Vulpes corsac) u np. I3
36MHOBOJIHBIX HamOoOllee PaclpoCTPaHEHHBIMH SIBIIS-
10TCs 3eneHas xaba (Bufo viridis) m octpoMopas Jis-
rymka (Rana arvalis). CrienuuaHBIME BHIAMH JJIS
JIECOCTEITHOM 30HBI SBJISIOTCS CHOMPCKHH YIiIo3yo
(Hynobius keuserlingii) n TpaBsHas nsarymka (Rana
temporaria). I1o KonmM4ecTBY BUIOB CpeU MPECMBbIKA-
fomuxcst npeobnaznaror 3men (7 BUIOB). BrraBneno
okos10 3500 BUIOB HACEKOMBIX, OHAKO UX BEPOSITHOE
YHUCJIO HE MeHEee 5—7 ThIC. BUIOB.

OpmHako HEOOXOOMMO OTMETHTH: JIECOCTEITHBIE
nmaammagpTel CeBepHoro Kaszaxcrana, xapakTepu3yro-
muecs CrenupuIHBIM (PayHHUCTHIECKHM COCTaBOM,
MOJBEPIIIUCH MACIITAOHOW TpaHC(HOpPMALIUU 33 TOCT-
LENUHHBIN Tepuoa. B To e BpeMs mokas3aTelu KOH-
TPOJILHOTO CIIHCKa, BKIIIOYAIOIIET0 BCE KOIIa-Inbo oT-
MEUCHHEIC B 00JIACTH BHIIBI, @ TAKIKE BHIIBI, PETYISPHO
U CIy4alHO IIOCEIIAONINe TEPPUTOPHIO JIHIIL Ha
BpeMsI MUI'PALUi, HECKOJIBKO Bbllle. dayHa BKIOYaeT
BUJBI, OOWTAIOIIKE 31eCh MOCTOSHHO W TIPOXOJSIINE
TIOJTHBIH IIUKII CBOETO pa3BUTHA. BHUIBI B Kpae, mocera-
IOIIHE €0 SMU30AMYCCKH B CAMHUYHBIX IK3EMIUIIPax
WK HeOONMBINIUX KOJTMYECTBAX, B (payHy HE BKIFOUCHEIL.
K takoBBIM OTHOCSTCS Oenasi CoBa, CTPENET, KpeueTKa,
a TaKkXKe PBICh, B OTACIHHBIC TOIBI 3aX0/AIIas B 001aCTh
U3 TaeKHBIX paiioHoB Poccuu; mo pexe Umum - 600p.
Eme HemaBHO K mNOAOOHBIM BHIAaM OTHOCHJACh M
HOpKa, B HACTOsAIIIeE BpeMs YCIEIIHO 3aceIUBIIas Jiec-
HbIE DKOCHCTEMBI U BKIIIOYCHHAs B CIIMCOK (ayHbI 00-
nactu [7, c. 78].

B 30He necocrenu rue3gutces 270 BUIOB IITHLL WU
69,4 % ot 0o0mIero Yucia THEe3IAIIAXCS B PecITyOInKe
(389) BumoB. B cHcTreMarmueckOM OTHOIIEHHUH STH
NTHIE IPUHAIIEXKAT K 10 oTpsaaM: pxkaHKOOOpas3HEIE
(Charadriiformes), xypunbie (Galliformes), Tyceo0-
pasuble (Anseriformes), xumuele (Falconiformes), co-
BOOOpa3HbIC (Strigiformes), roybeobpas-
ubie( Columbiformes),xykyuikossie (Cuculiformes), ko-
3om0eo0pasusie (Caprimulgiformes), naTiI000pasHbIe
(Piciformes) u BopoObuHbie (Passeriformes). B 601b-
IIMHCTBE CBOEM 3TO JIECHBIE NTHIIBI, CBI3aHHEIE C Jpe-
BECHO-KYyCTapHUKOBOM pacTuTenpHOCThIO.  Kitoue-
BEIMH OPHHUTOJIOTHYSCKUMH TEPPUTOPUSIMH CIEIYET
cunrath JiecHble MaccuBbl AmanKaparait u ApaKapa-
raii Kocranaiickoit obmactu. JlecocremHeie o3epa u
XBOIHO-JIMCTBEHHBIE Jieca ¢ o3epamu — boposoe, 11y-
uybe, bonbmoe n Manoe Yebaune, llankap, VimanTay,
3epenaunckoe, Cenersitenus, Llarmmeitenus, Teke,
Vnpken Kapaoll Takke OTHOCATCS K OPHMUTOJIOTHYE-
ckuM TepputopusiM. Ocobo cleayeT OTMETUTh OTPST
2yceobpasnvix, n3 19 BUIOB peTryIsipHO OTMeuaeTcs 16.
Cpenu Bcex mpeAcTaBUTeNeit oTpsiia, CAMBIMH MHOTO-
YHCIICHHBIMH BO BCE TOZBI OBUTH KPACHO2008blll Hbl-
POK U C8UA3b, €IIe OJMH BUJI — KPACHOHOCHLU HbIPOK.
Jis 5 BUIOB XapaKTEPHBI CHIIbHBIC KOJICOaHUS YHCIICH-
HOCTH TI0 TOZaM, OOyCJIOBJICHHBIE HE TOJBKO COCTOSI-
HUEM 03ep B MpeAeiiax JIECOCTENH, HO M KaKHMH-TO
apyrumu dakropamu [8, c. 207].

B HamOolee MIa4€BHOM COCTOSIHUU HAXOJIATCS
MIJIEKOIIUTAIONINE W NTHIBL VX YHCICHHOCTh YMEHB-
IIaeTCsl W3-3a COKPAIICHUS apeaja, HeJOCTaTKa exbl U
OECKOHTPOJILHOM 0XOThl. HekoTopwie uBoTHBIE Ka-
3aXCTaHa, TAKHME KaK KyJIaH U TYPaHCKHUN TUTD, HCUE3ITH

B pe3yibTaTe MpsMOro uctpedienus. Tak,Hampumep,
kynaH (Equus hemionus kulan), xorma-to ObUT OXHHM
U3 KJIIOYEBBIX BHJOB JKHBOTHBIX B €BPAa3MHCKHX CTe-
msax. B Kazaxcrane onu nonnoctsto ucuesnu B 1930-x
ronax. PaHHee, Onmaronmapsi peMHTPOLYKIHMH, ITOJTy4H-
JIOCh BOCCTAaHOBHTH BHJI Ha JIByX OXPAaHSAEMBIX TEPPH-
Topusix. [lanpHeHmiass pEeMHTPOAYKIUS KYJIaHOB B
crenu llentpansHoro Kasaxcrana pmomkHa OBITH
HalpaBjIeHa Ha BBIIMYCK OoJyiee KPYIHBIX TPYII H CKO-
peiimee cozmanne cBOOOTHO Pa3MHOMKAIOMICHCS TOITY-
JSIWH, YBEIUYUBAs BEPOATHOCTh BCTPEUM KYJIAHOB C
coOpaThsIMA ISl YCIICIITHOTO Pa3MHOKECHUSI ¥ TIOBBIIIIC-
HUS WX IAaHCOB Ha BhDKHBaHuUE [9, c. 250].

K cokaneHnto, MHOTME BHUIBI )KUBOTHBIX OKa3a-
JICH TIOZ YTPO30i, HEKOTOPBIE MOMYISIUK Oonee cTa-
OWIBHBI, IPyrUe HaXOAATCS HA I'PAaHW WCYC3HOBEHUSL.
U3-3a nesTebHOCTH YeaoBeKa OOJIbIIMHCTBO NpeJICTa-
BUTEJe! (hayHbl OKAa3aJIHCh B YSI3BUMOM IOJIOXKEHHUH, &
MHOTHE 3HaKOBblE€ MECTHBIE BHJbI TONAJIM Ha CTpa-
Huuel Kpacnoit kauru. U3 munexkonuraromux B Kpac-
HYIO KHATY 3aHeceHHl 31 Bua (JpkepaH, KylaH, apxap,
remnap/, CHeXHbIN 0apc, TIHb-ITAHbCKUN OypBIA Me-
Be/b, OapXaHHBIM KOT, €BpOMeHcKast HOpKa | Jp.), U3
mepHaTbiX — 49 BumOB (OOBIKHOBEHHBIH (DIIAMHUHTO,
KYAPSBBIA U PO30OBBIN METNKAH, YSPHBIA U OCIBIN auCT,
neOenb-KINKyH, OepKyT, Apoda, paszaH, yaap u ap.), U3
MIPECMBIKAIOIIUXCS 8 BUIOB, a TAKXKe HEKOTOPHIE BUIBI
3eMHOBOJHBIX U pbIO [10, c. 73]. Cpenu npeactaBuTe-
nei QayHpl secocrenu 3aHeceHHbIMH B KpacHyro
kaury Kazaxcrana sBisiroTcsi: ecHas kynuua (Martes
martes), eBponerickas Hopka (Mustela lutreola), BBIXy-
xob (Desmana moschata), coxon-0anodan (Falco
cherrug), npoda (Otis tarda), N3 HACEKOMBIX — YepBeIl
KapMHHOHOCHBIH nonbckuit (Porphyrophora polonica
L)

Oxonornyeckas curyauus B PK xapakrepusyercs
B 3HAYUTEJILHOM Mepe Jerpajanueil MpUpOIHBIX CHU-
CTEM, YTO BEJIET K JecTabunu3anuu ouocdepsl, yrpare
€e CHOCOOHOCTH TOJIEPIKHBATh KAauyeCTBO OKPYKako-
meit cpesibl, HEOOXOIMMOE ISl KU3HENESTEIbHOCTH
obmiecTBa. YXyAIIaolee COCTOSHUE OHopa3zHooOpa-
3151 CBSI3aHO C XO3SIICTBEHHOM JIEATENBHOCTBIO, 3arpsi3-
HEHHEM TPUPOIAHON CpeIbl U CTUXMHHBIMH O€/ICTBH-
SIMH, @ TaKkXe HEe3HAUMTEJFHOW IUIOIAAbI0 OXpaHsie-
MBIX 9KOCHCTEM. OtmMeueHo HCTOIICHUE
Onopa3HooOpas3usl M Aerpajalvy dKocucTteM Ha 66%
TUTOLIA N PECIyONuKH, 0OCOOCHHO B 30HE ITyCTHIHb U
CTemel, MpHU pacHalke 3eMeNb U nepesbinace. JIyro-
BBIC U CTEIHBIC YYACTKH JIECOCTENHN paciaxanbl Ha 60—
90%. Ciio’xHO# ocTaeTcs CHUTyarus 10 BOIpocy odec-
TIeYEHHSI OXPAHBI JIECOB OT IMOKAapOB U HE3AKOHHBIX Py-
00K Ha TEPPUTOPHUH TOCYJAPCTBEHHOTO JIECHOTO
(oHIa, OCHOBHBIMY IPUYMHAMH BO3HUKHOBEHUS KOTO-
PBIX SIBISIFOTCS: IPUPOAHBIE (hakTOphl — 39%, aHTpOTIO-
rernble — 61% [11, c.].

CoxpaHeHHe OMOJIOTMYECKOTO pasHooOpasus siB-
JISIETCS] OJTHUM M3 IPHOPUTETHBIX HalpaBJIeHUH, BKIIIO-
YEHHBIX B CTPaTern4ecKue JOKYMEHTHI CTPAHbI U MEX-
JYHapOJIHbIE TIPOEKTHI. Psii OCHOBHBIX HAIIMOHAIBHBIX
JOKyMEHTOB, TAKUX, KaK «KOHIEIHUs 0 COXpaHEHUIO
1 yCTOHYNBOMY HCIIOJIb30BAHUIO OMOIOTUYECKOT0 Pa3-
HooOpa3us Pecnyonmukm Kazaxcran mo 2030 roma»
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OXBATBHIBAIOT BOMPOCH COXPAHEHUS U YCTOWIHBOTO HC-
TOJTb30BaHUsT OMOJIOTHYECKOTO pa3HooOpas3ms. Harmo-
HaJbHasl CTpaTerus U IJlaH ASHCTBUM MO COXpaHEHUIO
Oropa3HOOOpa3us SBISACTCS OJHUM W3 BaKHEHIIHMX
KOMIIOHEHTOB HanuonanpHOro miana JOeWCTBUM IO
OXpaHe OKpYKalollel cpenbl, KOTOPBI SBISETCS UH-
CTPYMEHTOM pealiu3alluy JOITOCPOYHON CTpaTeruu —
2030 «Oxonorus u NpupoAHsie pecypchl». IlpunsaTue
Crparerun — 2030 co3maer OOBEKTHBHBIE IIPEITIO-
CBUIKH JUIsl YCICITHOTO BBIMIOJTHEHUS MookeHnid KoH-
BEHIIMU O OMOJOrHYeckoM pasHooOpaszmm [11, c. 38].
CoxpaHeHrue  OHMOJOTHYECKOTO  pa3HooOpasus
Ha3BaHO B KaY€CTBE OJHOTO U3 MIPHUOPUTETOB IIepe-
X0J1a K yCTOWYHUBOMY pa3BUTHIO. B oOmiel miomam,
3aHATOW OOBEKTaMHU OCO00 OXPaHSICMBIX MPUPOIHBIX

TEPPUTOPHI PECITyONMKAaHCKOTO 3HAYCHUS, Ha MOIIO
TOCYAapPCTBEHHBIX MPUPOIHBIX 3aMOBEIHHKOB MPHXO-
nstest 6,6 %, rocyaapCcTBEHHBIX HAIMOHAIBHBIX TMPH-
ponHbIx mapkoB — 11,1 %, rocyapcTBEHHBIX MPUPO-
HBIX pe3zepBaToB — 12,7 %. OcHOBHBIE IUIOMIAAH 0C000
oxpansieMbIX npupoansix tepputopuii (OOIIT) 3anu-
MaIOT roCylapCTBEHHBIC 3aoBeAHbIe 30HbI — 46,0 % u
rocyJapCTBEHHbIE IPUPOAHbIE 3aKa3HUKU — 23,87% u
moka3ansl B Tabmmie 1. [Ipu 3ToM, cormacHo cratbe
122 3emensHOTO KOozmekca PecryOmmku KaszaxcraH 3e-
MEJIBHbBIE YYaCTKH TOCY/IapPCTBEHHBIX 3alIOBEAHBIX 30H
U TOCYNapCTBEHHBIX IPUPOIHBIX 3aKa3HHUKOB HAaXO-
JSITCSL B COCTaBE IPYTMX KAaTETOPHil 3eMenb 0e3 U3bi-
THSI MX Y COOCTBEHHHKOB 3€MEJIbHBIX YYaCTKOB U 3€M-
Jierionb3oBarenei [12, ¢. 215].

Tabuuma 1
Oco00 oxpaHsieMble ITPUPOIHBIE TEPPUTOPUH PECITYOIMKAHCKOTO 3HAYCHHS
HaumeHnoBaHue 2020 ron Ha | suBaps 2024 roga
KOJIMYECTBO | IUIOMIAAb, | KOJMYECTBO | IUIOLIAMb,
00BEKTOB THIC. Ta 00BEKTOB THIC. Ta
T'ocynapcTBeHHBIE TPUPOTHBIE 3aIOBEIHUKH 10 1613,7 10 1613,7
l'ocynapcTBeHHBIE HallMOHAJIBHBIE INPUPOIHBIC 14 2667,4 14 27264
HapKu
I'ocynapcTBeHHBIE IPUPOAHBIE pe3epBaThI 6 3122,1 7 3465,1
I'ocynapcTBeHHBIE MPUPOTHBIE 3aKa3HUKH 50 5837,3 50 5837,3
T'ocynapcTBeHHBIE 3aMTOBEHBIE 30HBI 5 113119 5 113119
I'ocynapcTBeHHbIE TAMSATHUKH TIPHPOIBI 25 6,5 25 6,5
Borannueckue camsl 7 0,8 7 0,8
['ocynapcTBeHHBIE JEHAPOIOTHUECKHIE TApPKH - - 1 365,4
Bcero 117 24 559,7 118 24 903,1

BriBoabl: B 3akmodenue cieayer ckasarb, 4TO B
LEeNsIX COXpaHeHHs OMOopa3HOOOpasusl JIECOCTENHOM
30HbI Kazaxcrana HeoOxommma peanusanusi Mep IO
OLICHKE COCTOSIHUS ¥ MHBEHTApU3aluu 00bEKTOB OHO-
pa3HO00pa3usl, pacCUIMPEHHIO CETH 0CO00 OXPAHSIEMBIX
MPUPOAHBIX TEPPUTOPHHA U COXPAHEHHUIO MPHUPOIHBIX
MOMyJSAUA PEIKUX BHIOB XHBOTHBIX M PAacCTeHUH C
MOMOIIIBI0 MX HHTPOAYKIMU M BOCCTAHOBIICHHUS Ha
HapyIIEHHBIX TEPPUTOPHUAX C YIETOM COBPEMEHHBIX
MPUPOAHBIX M AHTPOIOTECHHBIX MPOIECCOB, BKIIOUE-
HHUIO 0c000 OXpaHAEMBIX HPUPOAHBIX TEPPUTOPHH B
cnuckd BcemMHpHOTO IPUPOIHOTO M KYJIBTYPHOTO
Hacneauss FTOHECKO u OmocdepHBIX Tepputopwii B
pamMkax nporpamMmsl «HesoBek u 6nochepar.
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Using physical and chemical analysis methods (DTA, MSA, X-raydifraction, as well as density and micro-

hardness measurements), the nature of the chemical interaction in the Bi,Ses-CuCr;Tes system was studied and
phase diagram was constructed. It has been established that the phase diagram of the system is quasi-binary and
eutectic. The binary eutectic formed between the compounds Bi,Ses; and CuCr;Tes has a content of 25 mol %
CuCr,Tes and temperature 530°C. According to the results of microstructural analysis, in a system based on the
Bi,Se; compound, a 5 mol % CuCr,Te4 solid solution region is formed, and based on the CuCr,Tes compound, 8
mol % Bi,Ses is dissolved. X-ray phase analysis of solid solutions (CuCr;Tes)1-x(Bi2Ses)x (x=0.02; 0.05; 0.08) was
carried out and their lattice parameters were calculated. It has been established that alloys containing 2, 5 and 8
mol % CuCr,Te4 crystallize in the cubic syngony, lattice parameters: a=11.245 A, a=11.288 A, a=11.346 A, re-

spectively.

Keywords: composite material, system, phase diagram, topological insulator, density

Introduction

Recently there has been some interest in complex
chalcogenide compounds. This is due, first of all, to the
extensive study of the chemistry and physics of these
compounds and the increase in their practical applica-
tion. It is known that bismuth chalcogenides, com-
pounds and solid solutions based on them are valuable
thermoelectric materials that convert electrical energy
into thermal energy [1-9].

Recently, the attention of researchers working in
the field of semiconductors has been attracted by new
topological insulator materials based on layered com-
pounds, including bismuth chalcogenides [10-14].
Therefore, the search for thermoelectric materials to
create alternative energy sources is of scientific and
practical importance. A large number of ternary and
more complex systems have been studied based on bis-
muth chalcogenides [15-19]. Spinel-type compounds
CuCryX4 (X-S,Se,Te) based on copper and chromium
chalcogenides are widely studied as ferromagnetic ma-
terials [20-22].

The purpose of this work is to study the nature of
the chemical interaction in the Bi,Ses-CuCr,Tes Sys-
tem, construct its phase diagram and x-ray studies of
the resulting composite materials.

The BizSes; compound melts congruently at 706°C
and crystallizes into rhombohedral syngony with a lat-
tice parameter a=9.832 A. a=24°10/, sp. gr. P3m-D5,
density p=8.0 g/cm®, microhardness Hu=850 MPa [23].
The CuCr;Tes compound melts congruently at 1155°C
and crystallizes in the cubic syngony, lattice parameter
a=11.134 A [24]. The phase transition of the CuCr,Te,
compound occurs at a temperature of 810°C.

Experimental part

Alloys of the Bi,Ses-CuCr,Tes systems were syn-
thesized from the components Bi,Se; and CuCr,Tes in
the temperature range 800-1200°C in a single-temper-
ature vertical furnace using the ampoule method.

The alloys were subjected to heat treatment for
240 hours at a temperature of 500°C to homogenize
them. Then the alloys of the Bi,Ses-CuCr,Tes systems
were studied by methods of physical and chemical anal-
ysis: differential thermal analysis (DTA), X-ray dif-
fraction (XRD), microstructural analysis (MSA), as
well as methods of measuring density and microhard-
ness.

Differential-thermal analysis (DTA) was carried
out using a TERMOSCAN-2 thermograph. The Al,O3
compound was taken as standard, the heating rate was
5 K/min.
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X-ray phase analysis was carried out on a D2-
PHASER X-ray diffractometer. The study used CuKa
radiation and a Ni filter.

Microstructural analysis (MSA) was carried out
on a MIM-8 microscope. To do this, the alloys were
polished and given shine, and their structure was exam-
ined under a microscope. To clarify the phase bounda-
ries, a solution of 10 ml of H,SO4 + 5 ml of K,Cr,07
was taken. Microhardness was measured with a PMT-
3 metallographic hardness tester. The compositional
dependence of microhardness for each phase was meas-
ured. The density of the samples was determined by the
pycnometric method; toluene was used as a filling so-
lution.

1

n

-
Fig. 1. Microstructures of alloys of the Bi>Ses-CuCr,Tes system.

Results and its discussion

Alloys of the Bi.Ses-CuCr;Tes system have a
compact mass of bright gray color. Samples rich in the
CuCr,Tes compound are black in color.

The results of differential-thermal analysis show
that endothermic effects are similar to those obtained
from thermograms of alloys. There are two and three
endothermic effects in the thermograms of alloys. As a
result of microstructural analysis of the alloys, it was
established that there is a single-phase region around
the Bi,Ses and CuCr,Tes compounds in the system,
while the remaining alloys are two-phase.

Based on the results of physicochemical analysis
methods, the microstructure of alloys of the Bi,Ses-
CuCr,Te4 system is presented in Fig. 1.

1-5 mol %, 2-70 mol%, 92 mol % CuCr,Tey,

Samples containing 5 and 92 mol % CuCr,Tes are
single-phase solid solutions based on Bi,Se; and
CuCr,Tes compounds, respectively. A sample with a
concentration of 70 mol. % CuCr,Tey is two phase.

To confirm the results of differential thermal and
microstructural analysis, X-ray phase analysis of sam-
ples containing 5, 70 and 92 mol % CuCr,Tes of the
Bi,Ses-CuCr,Tes system of the same composition (Fig.
2). The X-ray patterns of the samples were then com-
pared with the X-ray patterns of the original compo-
nents. As can be seen from Fig. 2, diffraction lines pre-
sent in the diffraction patterns of samples 5 and 92 mol
% CuCr,Te4 are identical to the diffraction patterns of
the compounds Bi.Ses and CuCr;Te4, respectively.
That is, these samples are solid solution alloys based on
Bi,Se; and CuCr;Tes compounds. Diffraction lines in
the diffraction pattern of a 70 mol % CuCr,Tes sample
are a two-phase alloy consisting of a mixture of diffrac-
tion lines of the original compounds.

Thus, X-ray phase analysis confirms the results of
DTA and microstructural analysis.

Based on the results of physical and chemical
analysis methods, a T-x phase diagram of the system
was constructed, which is presented in Figure 3. The
phase diagram of the Bi,Ses-CuCr,Tes system is quasi-
binary, eutectic type. The composition of the eutectic
formed between the compounds Bi,Se; and CuCr,Tes
is 25 mol % CuCr,Tes, temperature 530°C.

The liguidus of the Bi>Ses-CuCr,Tes system con-
sists of the primary crystallization curves of the §-solid
solution formed based on Bi,Se; and the a-solid solu-
tion based on CuCr;Tes. In the system at room temper-
ature on the basis of the compound Bi,Ses, the solubil-
ity of 5 mol % CuCr.Tes, was detected and on the basis
of the compound CuCr2Tey, the area of the solid solu-
tion is 8 mol % Bi,Ses. In the BiSes-CuCr,Tes System,
two-phase alloys consisting of (3 + a) crystallize below
the solidus line.
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Fig. 2. X-ray diffraction patterns of alloys of the Bi>Ses-CuCr;Tes system.
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Fig.3. T-x phase diagram of the Bi,Ses-CuCr,Tes system.
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Table 1.

Composition of alloys of the Bi>Ses-CuCr,Tes system, results of DTA, density and microhardness measurements

Composition, mol % Density Microhardness, MPa
Bi,Ses CuCr,Tes Thermal effects, °C g/sm® P=0,810 S P:O,al —

100 0.0 706 8,00 850 -
97 3,0 650,700 8,06 890 —
95 5,0 600,690 8,12 900 -
90 10 530,675 8,00 900 -
80 20 530,600 7,90 900 -
75 25 530 7,72 - -
70 30 530,650 7,55 Eutek. Eutek.
60 40 530,650,880 7,40 - 2000
50 50 530,650,970 7,30 - 2000
40 60 530,650,1040 7,10 - 2000
30 70 530,650,1080 6,95 - 2000
20 80 530,725,1120 6,80 - 2000
10 90 710,925,1140 6,65 - 2000
5,0 95 750,1025,1150 6,58 - 1870
0,0 100 810, 1155 6,51 - 1850

The dependence of the microhardness of alloys of
the Bi,Ses-CuCr,Tes system on composition has been
studied and it has been established that there are two
different values of microhardness. Some physicochem-
ical properties of the system are given in Table 1. The
microhardness value (850-900) MPa corresponds to the
microhardness of 6-solid solutions based on the Bi>Ses
compound. The microhardness of a-solid solutions
based on the CuCr,Tes; compound varies within the
range (1850-2000) MPa.

To clarify the region of the (CuCr,Tes)1-x(Bi2Ses)x
solid solution, X-ray phase analysis of alloys contain-
ing 2, 5 and 8 mol % CuCr,Tes4, and their lattice param-
eters were calculated. The results of X-ray phase anal-
ysis show that solid solution alloys based on CuCr,Tes
also crystallize in the cubic syngony. As a result, it was
found that with an increase in the amount of Bi,Ses
compound 2, 5 and 8 mol % CuCr,Te4 lattice parame-
ters increase significantly in lattice parameter for:
a=11.245 A, a=11.288 A, a=11.346 A, Crystallo-
graphic results of samples containing 3, 5 and 8 mol %
CuCr,Tes are given in table. 2.

Table 2.
X-ray data of solid solutions (CuCr2Tes)1x(Bi2Ses)x (x=0,02; 0,05; 0,08)
CuCr:Tesa=11,134 A 98 CuCr2Tes -2 % Bi.Sesa= 11,245 A
1,% dtc., A h k [ 1,% O, A h k |
8 3,9386 2 2 0 9 3,9726 2 2 0
23 3,3588 3 1 1 25 3,3928 3 1 1
100 3,2158 2 2 2 100 3,2498 2 2 2
95 2,7850 4 0 0 95 2,8190 4 0 0
3 2,2739 4 2 2 3 2,3079 4 2 2
8 2,1439 5 1 1 8 2,1779 5 1 1
90 1,9693 4 4 0 3 2,0033 4 4 0
2 1,6988 5 3 3 2 1,7328 5 3 3
35 1,6794 6 2 2 35 1,7134 6 2 2
18 1,6079 4 4 4 20 1,6519 4 4 4
2 1,4886 6 6 2 3 1,5226 6 6 2
3 1,4503 7 5 1 5 1,4843 7 5 1
11 1,3925 8 0 0 12 1,4255 8 0 0
95 CuCr2Tes -5 % Bi.Sesa=11,288 A 92 CuCr2Tes-8 % BixSesa=11,346 A
1,% dc., A h k | 1,% O, A h k |
9 3,9846 2 2 0 9 3,9903 2 2 0
25 3,4048 3 1 1 25 3,4105 3 1 1
100 3,2618 2 2 2 100 3,2675 2 2 2
95 2,8310 4 0 0 95 2,8367 4 0 0
3 2,3199 4 2 2 5 2,7909 4 2 2
8 2,1898 5 1 1 8 2,1956 5 1 1
90 2,0153 4 4 0 90 2,0210 4 4 0
2 1,7558 5 3 3 4 1,7505 5 3 3
35 1,7254 6 2 2 35 1,7311 6 2 2
20 1,6539 4 4 4 20 1,6596 4 4 4
3 1,5346 6 6 2 3 1,5403 6 6 2
5 1,4963 7 5 1 7 1,5020 7 5 1
12 1,4385 8 0 0 12 1,4442 8 0 0
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Conclusion

Using complex methods of physicochemical anal-
ysis, the chemical interaction in the Bi,Ses-CuCr,Tes
system was studied and its T-x phase diagram was con-
structed. It has been established that the phase diagram
of the Bi,Ses-CuCr,Tes system is a quasi-binary section
of the quasi-ternary system Bi,Ses-CuCr,Tes and be-
longs to the eutectic type. Cocrystallization of the
Bi,Se; and CuCr,Tes compounds ends at the double eu-
tectic point, coordinate: 25 mol % CuCr;Tes, tempera-
ture 530°C. In the BiSes-CuCr;Tes system at room
temperature, solid solutions based on the Bi;Se; com-
pound make up 5 mol % CuCr,Tes, and on the basis of
CuCr,Tes up to 8 mol % Bi,Ses. X-ray phase analysis
of solid solutions (CuCr;Tes)1x(BizSes)x (x=0.02; 0.05;
0.08) was carried out and their lattice parameters were
calculated. It has been established that alloys contain-
ing 2, 5 and 8 mol % CuCr.Te, crystallize in a cubic
syngony with lattice parameters: a=11.245 A,
a=11.288 A, a=11.346 A, respectively.
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IIYTHU PEHNIEHUS TPOBJIEM 3AHSTOCTH, BE3PABOTHUIBI U BEAJHOCTH B PECITYBJIUKE
Y3BEKUCTAH

KOcynoBa M.

Odoyenm xKageopuvl SIKOHOMUKU AHOUNCAHCKO20 20CYOAPCMBEHHO20 YHUBEpCUmemd,

Cpenu BaxkHEHIIUX TPOOIIEM II100aIbHOTO Xapak-
Tepa Ha COBPEMEHHOM 3Talle COLMAIBHOTO U KYJIbTYp-
HOTO pa3BUTHs CTPaHbI, Ha MEPEIHNIN IJIaH BBIIBUTA-
eTcst mpoOJiemMa MpeooIeHust OeAHOCTH HaceneHus. B
CBSI3M C pachajoM MHPOBOW COIMAIMCTHYECKOH CH-
CTEMBI IIPOU30IIIEN KPYITHEHIITHNI cOnNaTbHbIA B3PhIB C
Hen30eKHBIM TpaHc(hOopMaMoHHEIM criafnoM. [locnen-
Hee, 0E3yCIIOBHO, OTPa3WiIoch Ha Maciitabax, CTpyK-
Type 1 3pHEeKTUBHOCTH TPYIOBOU JEITEIILHOCTH Hace-
JICHHS, T.K. 3HAYUTEIHHO COKPATUIIOCHh KOJIMYECTBO Pa-
60unx MecT. 3aHATOCTh HAceJICHHS — OJHAa W3
KJIFOYEBBIX TOCYIApPCTBEHHBIX 3a1a4. JlocTikeHe BbI-
COKOT'O YPOBHSI 3aHSTOCTH - OJJHA W3 OCHOBHBIX IIeJei
MaKpOIKOHOMUYECKOH MOJIUTHKH B JI000H CTpaHe, U B
MIEPBYIO OYepelb B TaKOH, Kak Y30ekucTaH. [Ipobiema
obecriedeHHsT TPYIOCIIOCOOHOTO HaceleHus Y30eKu-
cTaHa pabOYMMHU MECTaMH HaxXOJWJa CIOXHOE pellle-
HHE enI€ B COBETCKHE BPEMEHa, KOT/1a TOCyJapCTBO Ta-
paHTHpOBaIO PabOTy BCEM TPYHAOCIOCOOHBIM >KHTE-
M. UMEeHHO 1Mo3TOMYy B Hallleld CTpaHe pa3BUBAJIUCh
CPaBHUTEIBHO TPYIOEMKHE IPOU3BOJCTBA: MOIYIHIN
pa3BUTHE OBOILIEBOJICTBO M XJIOIKOBOJCTBO, XJIOIIKO-
nepepadaThIBalONIUe U IPYTUe MPOMBIIIICHHBIE ITpe-
npusitusi. OnHAKO M TOrza STHX Mep ObUIO HeJocTa-
TOYHO. Murpanysi UMena 3Ha4uTeNIbHbIE pa3Mepsl, U
rpakaaHe pecryOIMKH B MacCOBOM IIOPSIKE Ye3Kalll
Ha paboTy 3a npenens! pecrryonuku. [Ipu nepexone k
PBIHOYHOH SKOHOMHUKE CYLIECTBEHHO MEHSETCS! TOUYKa
3penust Ha 3¢ GeKTUBHYIO 3aHATOCTh. Ha cMeHy uueo-
JIOTUU BCEOOIIEH 3aHATOCTH BCETO TPYAOCIOCOOHOTO
HACEeJICHNS, TTOAKPEIUIIeMON 005S3aHHOCTHIO YEIOBEKa
Y9acTBOBaTh B OOIIECTBEHHOM IMPOM3BOJCTBE, MPHXO-
JUT KOHLEMINS 00eCTieueHHs KeTaeMOi 3aHATOCTH U
cB00OTHOTO BEIOOpa (hOpMBI U Bra 3aHATOCTH. HAaUe
TOBOPS, PABUTEIHCTBO TOJHKHO TapaHTHPOBATH KaXK-
JIOMY YeJIOBEKY BO3MOXKHOCTH TPYAMTHCS, a YEJOBEK
BIpaBe M30MpaTh MECTO U BUJL TPYJOBOH AEATEILHOCTH
W NpUHHUMATh pemenne o0 yyactuu B Hell. [Ipobiema
3aHATOCTH B Y30EKHCTaHEe YCHIMIACh C OOBSIBICHHEM
HE3aBUCHMOCTH CTPaHbl M HAYaJlOM DPBIHOYHBIX pe-
(hopM B CBSI3M C MacCOBBIM CIIaJIOM ITPOM3BOACTBA U B

1 V36ekucran B mudpax.-2024, c. 26-27; 52-53; 57

KAHOUOam 3KOHOMUYECKUX HAYK
https://doi.org/10.5281/zen0d0.11199018

HacTosIlee BpeMs CTaja OJHOM M3 OOJEBBIX TOYCK
HallMOHAJIBHON SKOHOMUKH. [3-32 OCTAaHOBKM W 4Ya-
CTHYHOH paboThl OOJIBIIMHCTBA ITPOMBIIUICHHBIX
TIPEANIPUATHN 3HAYUTEIFHOE KOJIMUECTBO JIOJICH OKa-
3aJ0ch 0e3 CpelcTB Ha cymecTBoBaHue. [Ipudem He-
PaBHOMEPHOCTH 3TOTO MpPOIIEcca NMPUBeJIa HE TOIBKO K
CHI)KEHHIO 3aHATOCTH, @ U K BOSHUKHOBEHHIO 3aCTOH-
HOH 0e3paboTHIIBI, CTIOCOOCTBYIOLIEH COLUATIBHON Jie-
rpajganuu HaceneHus. OTINUUTEILHON YepTOl COBpe-
MEHHOT'O Yy30€KCKOTr0 OOIIeCTBa CTajJo0 OOHHUILNAHHE
3HAUUTEJILHON YaCTU HACEJICHMsI, HU3KUN YPOBEHb €ro
SKOHOMMYECKOH M IpPaBOBOM 3amuileHHOcTU. Poct
LICH Ha MOTPEOUTENILCKOM PhIHKE Y30€KHCTaHa 3HAYH-
TENILHO COKPATHII peabHbIE JOXOIbI Tpyasmuxcs. UH-
JIEKC CpemHed peanbHOU 3apaboTHOW rmiatel B 2023
rony no cpaBHeHuto ¢ 2015 rogom Bo3poc B 2,1 paza
TIPU POCTE MHJIEKCA [IEH Ha TOBAPHI HAPOIAHOTO MOTPED-
nenns (THIT) 4,2 paza. DToT mokas3areib CBHICTEIIh-
CTBYET O PE3KOM CHIDKEHHH KU3HEHHOTO YPOBHS Hace-
nernd. K coxxanenuto, 3Ta TeHACHINSA UMEET MECTO U
cerofnsi. B nexabpe 2022 ropa 1o cpaBHEHHUIO C Je-
kabpem 2019 roma wHIEKC peanbHON 3apabOTHOM
IUIaTHI BO3pOC B 1,4 pa3a, Toraa Kak pocT MHAEKCA LieH
Ha THII cocraBun 1,9 pasa. B siuBape 2023 rona Hace-
JIeHHe pecnyonuku coctaBisiio 34304,8 ThIC. YeTIOBEK.
W3 HUX K TpyZOBOMY HaceleHHI0 oTHeceHbl 147979
TBIC. 4eNoBeK. UHCIEHHOCTh 3KOHOMUYECKU aKTUB-
Horo HaceyneHus - 13239,6 Teic. uyenoBek. Bcero B
HapoJHOM Xo3siiicTBe B stHBape 2023 rona hakTHiecku
ObLIO 3aHATO Bcero 73,9% o01ied CriucouHOM YUCIIeH-
HOCTH 3aHATHIX, T.c. 26,1% CHHCOYHOrO 3aHATOTO
HaceneHus (aktnyeckn ObuTo Oe3paboTHBIM, TMO-
CKOJIBKY OHO He ObLI0 00eciedeHo padoToi 1 3apaboT-
HOH MIaThl He noaydano’. CoracHo JaHHBIM O(UIM-
TBHOW CTATHUCTHKH, B PeCIyOIMKe 3apeTHCTPHPOBAHO
Ha 1 sHBapst 2024r. 1558,4 TeIcs UM 6€3paOOTHBIX, YTO
HECKOJIbKO HIKE MOKa3aTeael MPOLLIBIX JIET U COCTaB-
nset 10,5 % ot 00111ero KoM4ecTBa YKOHOMUYECKH aK-
THUBHOT'O HaceleHHus pecnyOonuku. B To ke Bpems B
JpYrux CTpaHax, B TOM YHCJE Pa3BUTHIX PBIHOYHBIX
CTpaHax U B CTpaHax ¢ IepeX0JHON 3KOHOMUKOIL, ITOT
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MoKazaTesb ObuT 3aMeTHO Beilre. K nmpumepy, 3T0T 1H0-
kasarensb B Poccun cocrasuia - 8,9%, Mcnanun -18,1,
Wramuu - 7,5, CIIA - 9,6, Ionsme -11,8%. Takoe pas-
HOooOpasue IokasaTelnieid, Koraa y CTpaH C pPasHBIM
YPOBHEM IPOU3BOJICTBA U )KU3HH HACEIICHHUS 10 O6e3-
pabOTHBIX pa3inyHa, 00BACHIETCS LEIBIM PSIIOM (ak-
TOPOB, CBSI3aHHBIX CO CTPYKTYpOH 3KOHOMHUKH, TEKY-
1Iel 5KOHOMHUYECKOM NOJUTHUKON U UCIIONIB3YEMOI Me-
Tonukoi yduéra. YemoBek umcimurcs 0e3pabOTHBIM,
€CITH OH HUT/Ie He pab0TaeT U 3aHUMAETCs TIOUCKOM pa-
6oTel. HemocTarouno nummp He UMETh paboTy - 4emo-
BE€K HOKEH IIBITAThCS aKTHUBHO €€ HaiiThu. MHorue
JIIOH HE UMEIOT pabOoTHI U TIPHU ATOM HE YHCIATCS 0e3-
paboTHbIMH. K HHM OTHOCSTCS: NEHCHOHEPHI, JKEH-
IIMHBI, BOCIUTHIBAIOUINE JOMa JIETEeH; BBITYCKHUKU
IIKOJI U APYrMX Y4eOHBIX 3aBEJCHUIl, KOTOpbIE HE
CMOTJIH TPYJOYCTPOUTHCS, AJIM JyXOM M IPEKPaTHIIH
BCSKHE MOUCKH; JIFO/IU, MOJTY4YHBIINE O€CCPOUHBINA OT-
MyCK IO MECTy CBOECH OCHOBHOI paOoOTHhI; I0H, IIPO-
XOAAIIKE TIepro] MpoecCHOHATbHOW MOATOTOBKH K
HOBOW paboTe; pabOTHHKH CEeIbCKOXO3SHCTBEHHBIX
NPEANPUATHH B MEPUOA MEXKCE30HBs; OCKEHIBI M3
JIPYTHX PalOHOB PECIyONNKH; JIMLA, paHEe y4acTBO-
BaBIIHE B OOEBBIX IEHCTBUSIX U HE BKIIOUCHHBIC B OH-
IIMaJbHBIC YaCTH BOOPYXXCHHBIX CHJI CTpaHsl U ap. B
Y36ekucraHe He UMEIOLIKE PaOOTHI JIMIA U3 PaliOHOB,
rJie paHee MpOoXOJiIN OoeBble eHCTBHA, MpU HUHAH-
COBOM MOAJEPKKE T'YMaHUTAPHBIX OpraHU3aluil 3a-
HATHI OOIECTBEHHBIMU PabOTaMu (BOCCTAHOBJICHHEM
CBOETO JKWJIbs, PEMOHTOM JOPOT, OYUCTKON KaHAJOB).
PaGoTHUKY MPOMBINUICHHBIX MIPEANIPUATHH, (PYHKIIHO-
HHUPYIOIINX HECKOJIBKO MECSIIEB B TOy, B IEpHOA 0e3-
JEWCTBHS MPEANPHUATHH YHCIATCS B OECCPOUYHOM He-
OIUIAYMBAEMOM OTITyCKE M HE OTHOCATCS K Oe3pabort-
HbIM. Henp3st oTHecM K 3aHATOMY HaceJIeHHIO JIHI,
HarpuMmep pabOTHUKOB CTPOMTENBHBIX, IIPOSKTHBIX U
WHBIX OpraHU3alyi, aIMUHHUCTPALIUS KOTOPBIX 3arpy-
3miIa UX paboToH, HO, B TO XK€ BpeMsl, HE TapaHTHPO-
Baja BBIIIATYy 3apaboTHOI miatel. bombimoe umcio
JIFO/Ie BBIEXAJIO 3a IPEAEIIbl MECT CBOETO IIOCTOSHHOTO
MECTO)KHUTENILCTBA Ha 3apab0TKH, 3aHATO KyIUIeH | Iie-
perposiaxkeil pa3IMuHbIX TOBapOB, 00PAOOTKOM ydacT-
KOB 3E€MIIH, TPYAATCS B Pa3lIMUHBIX CEKTOpax «TeHe-
BOW» SKOHOMHKH, 00BEM TIPOM3BOJCTBA KOTOPOH, I10
odunmanEHEIM NaHHBIM, AgocturaetT 25% ot BBIIL. B
YUUTBIBAEMYIO YHCICHHOCTh O€3pabOTHBIX 3TH JIMILA
He BKJIIOYEHBI, HECMOTPS Ha TO, YTO MOCTOSIHHOTO JI0-
X0/1a OOJBIIMHCTBO U3 HUX HE nMmeeT. [loaTomy moka-
3aTenb 2-4% 6e3paboTHBIX B 001IeH YNCIIEHHOCTH KO-
HOMUYECKH AaKTHBHOTO HAaceleHus Y30eKucTaHa He
MOXXET CUMTAThCSl AOCTOBEPHBIM. Takke W B JAPYrHX
ctpanax CHI', ncnomnp3yronmx He COBCEM TOUHYIO Me-
TOIUKY y4éra 0e3paboTHBIX, O(UIMAIBHBIN MOKa3a-
Tenb 6e3paboTHIIBI He sIBIIsieTCs peasibHbIM. Kak BuHO,
pa3nuuusl B METOJMKaX I0JICUeTa KoJMuecTBa Oe3pa-
OOTHBIX MOT'YT NPUBECTH K 3HAUYUTEILHOMY HCKaxe-
HUIO (hakTHueckoro cocrosHus nen. Iloatomy, ecimu
yuecTh cennduyeckrue GakTopbl U ypoBeHb (haKTHde-
cKolf 0e3paboTuIIBl B Pa3BUTHIX PHIHOYHBIX CTpaHaXx,
TpeBhIMaroImuii B cpegaeM 5%, B crpanax CHI', B Tom
yuciie B Y30EKHUCTaHe, 3TOT I10KAa3aTelh OTHOIIEHHMI

2 Vnrepuer. Ctpanst Mupa / cnfnbenbrf cnhfy vbhf/. Tabl-
569/

HE3aHATOTO TPYAOCTIOCOOHOTO HAceleHUs K oOIei
CyMM€ TPYIOCIIOCOOHOTO HaceleHUsI (aKTUISCKU
HamHoro Bbile (He MeHee 30%, no ouenkam MB® B
Y36ekucrane).

W3ydyenue nuHaMuku 06e3pabOTHIBI M pocTa pe-
QJIBHOTO IIPOW3BO/ICTBA B Pa3BUTHIX CTPaHaxX I10Ka3allo,
YTO KOA(QQHUIMEHT MOTEPh PEATFHOTO MPOU3BOACTBA OT
0e3paboTHIIBI paBeH 3, TO eCTh yBenn4eHne 6e3pabor-
HBIX Ha 1% TIpuBeneT, Npu MPOYHX PaBHBIX YCIIOBHSIX,
K COKpAIlleHHIO peaJbHOTr0 00BhEMa MPOU3BOJACTBA HA
3%. IIpu sToM mpupocT mpousBojcTBa Ha 3% coxpa-
HUT TPEXHAH yPOBEHb 0e3paOOTHUIIBI, HO KaXKABIH TO-
CIIEAYIOMNN MPOICHT MPHPOCTa MOTPeOyeT yBemmde-
Hus 3aHsaTocTd Ha 0,5% (7S pacueTa MCMONb30BAHbBI
JaHHBIE YJENBHOTO Beca 3apaboTHoil miaTtel B BBIIL,
paBuble 75%). dns Y30ekucrtaHa, Tae yIenbHbBII Bec
3apaboTHoii marel B BBII e npessimaer 30%, poct
6e3paborunsl Ha 1% ymenbumt BBIT B cpennem Ha
0,25-0,35%. PocT 6e3paboTuIlsl B pecyOIHKe COMpo-
BOXKJACTCS SIBICHUEM, KOTOPOE JIOJDKHO OBITH YUTCHO
B CONMANEHO OOOCHOBAHHOW SKOHOMHYECKOW ITOJIH-
THKE TocymapcTBa. TOJIBKO MPU3HAKOM COXPaHHUBIIIE-
TOCsl CONUATTUCTHIECKOTO MCHTAIUTETA JTFOICH MOXKHO
cunTath (HaKTHl TAKOTO POJa, KOTJA MMEETCS] PHIHOK
0e3paboTHBIX M OJHOBPEMECHHO COXPAHSIOTCS BaKaH-
cum pabounx MecT B aekadpe 2023 r. B Y30ekucraHe
TaKMX BaxkaHcuii 66110 10,5 eqUHULBIS.

B nenom 3HauMTENBHO COKPATHIIMCh HE TOJBKO
JIOXOIbI HACEJICHUS, HO U IPYTHe COLMAbHBIE I0Ka3a-
Tenu. PaHee Mo moka3aTelnio MHAEKCA 4eJI0BEYECKOTo
passutust (MYP), xotopsrit yautsiBaeT BBII Ha mymny
HACEIICHHS, POJOIDKUTEIFHOCTD KHU3HH, TPAMOTHOCTh
HACENICHHs, JETCKYI0 CMEPTHOCTh, 0€30MacHOCTh W
00eCIIeYeHHOCTh HaCeIeHUsI paboTol U APYyTHe COLH-
aIBHBIC TTOKa3aTely, Y30eKHUCTaH C ero ImoKa3aTelieM
BBII Ha gymry Hacenmenwus 3a 2022 rox, paBHbIM 1850
nomnapoB CIIA, maxonuics Ha 132 mecTte. st cpas-
HeHusd: [lakucran u I'Bunes ¢ BBII Ha nymy Hacene-
HUA, paBHBIME 540 11 650 nonmnapam B rofi, HAXOIMIINCH
COOTBETCTBEHHO Ha 138 M 1 145 mectax*,

ITonuTHKa 3aHATOCTH U MOJUTHKA JJOXOHOB, pac-
CMOTpPEHHBIE COBMECTHO, NMPHUBOIAT K CIEAYIOIIEMY
BEIOOpY: HEIMONHAsl 3aHATOCTh WM TEPEeXOll B PSIBI
MMOTHOCThIO 0e3paboTHBIX. OTBET Ha 3TOT BOIPOC
HEOJHO3HAUYCH W TpeOyeT KOHKPETHOrOo aHaimm3a. B
Hauunonanesnoit Ctpareruu Pazsutus PT Ha nepuoa go
2025 rojma mpeaycMaTpUBAJIOCh HCIHOJNB30BaTh 00a
MyTH — 3aKPBITHE HEPEHTAOEIbHBIX MPENIPHUATHH U
noJyiHast 6e3paboTHIla, UCTIONh30BaHUE CKPBITON Oe3pa-
OOTHIIBI M TIPEJOCTABJIICHNE HEMOJHON 3aHATOCTH Ha
rOCYAapCTBeHHBIX mpeanpusatusx. OpHako ¢dakTude-
CKH JI0 CHX TIOp HH OJHO MPEINPHUSTHE TOCYIapCTBOM
He OBIII0 0OBSIBICHO OAHKPOTOM, OHAKO OOJILIITTHCTBO
TIPEANIPUATHH TTPEIOCTAaBUIM CBOUM PAaOOTHUKAM He-
OIUTaYnBaeMble OECCPOYHBIE OTIYCKa, YTO BYaJHPYeT
¢axT ux yBonbHeHHs. HU3KMIA ypoBEHB JI0X0/10B Hace-
JICHUSI OTpa3wiIcs Ha CTPYKType JOXOJOB JOMAIIHUX
XO3SHCTB. DTO OOBACHSET, IOYEMY TP MacCOBOM 0e3-
paboTHie B peciyOJIMKe COXPaHSIIOTCs BAKAHCHU: HU3-
KW ypoBeHb 3apab0oTHOM TUTATHI HE TIpelbInaeT Oe3pa-

3 Y36exucran B uppax. 2024, c. 52-53; 57.
4 Unrepuer table/667, 10 susaps 2024.
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00THOE HacelleHHe, KOTOPOe He CMOTJI0 ObI HAUTH J0-
MOJTHUTENbHBIE MCTOYHUKH BBDKMBAHUSI ITIPH TaKoM
HHU3KOM 3apmiare U ATUTENIbHOH 3aHATOCTH. DTO 00B-
SCHSIET HEBBICOKYIO 3((EKTUBHOCTD CEIbCKOXO3SIH-
CTBEHHOTO INPOM3BOACTBA, OCYLIECTBIIIEMOTO Ha 0aze
TOCYAapCTBEHHON M HErOCYAapCTBEHHON COOCTBEHHO-
CTH U IIPU HU3KOM YpPOBHE 3apabOTHOM IJIATHI: Kak U B
COBETCKUE BpPEMEHa, KPECThsIHE JiepakKaTcs 3a CBOE Me-
CTO HE JUISl TOJTyIEHUs 3apab0TKa OT OCHOBHOT'O MECTa
paboTshl, a A obecriedeHns CBOEH CeMbH 3a CUET J0-
XOJIOB OT TPHYCaneOHBIX YYACTKOB. JTO OOBSICHAET
TaKXKe CpPAaBHUTEIBHO HU3KYIO 3((EKTHBHOCTH CH-
CTEMBI TOCYJApCTBEHHOTO YIPABICHHUS CO CpPaBHH-
TEJIBHO BBICOKMMU, HO KpaifHe HEJOCTAaTOUHBIMU pa3-
MepaMH 3apabOTHOH IIJIaThl, HE COMOCTaBUMOII ¢ 3apa-
60THOM IIaTO! B YaCTHOM CeKTOpe. MOXeT JIi ToMOoYb
B 9TOM BOIIPOCE NPUHATUE IPABUTEIBCTBEHHOTO pellle-
HHS 00 YCTaHOBIJICHUU JIOCTATOYHOTO pazMepa MUHH-
MaJIbHO# 3apaboTHON miatel? Takoro poaa peuieHus,
NPUHATHIC B OTHOIICHWH JOCTaTOYHO OJaronoiyqHoi
osBmrert Bocrounoii I'epmanum, mpusenu x 35-mpo-
IIEHTHOMY YypOBHIO Oe3paborumpl. JKecTkas mpouns-
BOJIbHASI CTPYKTypa 3apabOTHOHM IUIaThl, MOJHUTHKA
obecricueHNsl IOTHOW 3aHATOCTH, CYIIECTBOBaHUE
JBTOT W MOCOOMH, MPAaKTHIECKN HE CBSI3aHHBIX C MPO-
W3BOJIUTENIFHOCTBIO TPY/a, MOJOPBAIN B 3TOH CTpaHe
BCSKUE CTUMYIBI K 3 dexruBHOMY Tpyay. PykoBomau-
TeJM HaKaIUIMBAJIM Ha MPEeANpUATUSAX, HapsAdy C ApY-
T'HMH pecypcamu, 000py10BaHHEM, JIMLITHIOK Pabovyro
CHUITy, TaK YTO OTKpPBITas 0e3paboTHIia Oblila HUYTOXHA
no pasmepaMm. Hu paOOTHMKH, HH PYKOBOAWTEIH HE
ObUTH 3aMHTEPECOBaHbl B HAYYHO-TEXHHYECKOM IIPO-
rpecce M BBIMYCKE HOBOW MPOJIYKIHUH, MOITOMY HpO-
rpecc OCYIIECTBISUICS MEJICHHBIMH TeMIaMu. JTO
CBSI3aHO C TEM, UTO IIPH POCTE 3aTpaT Ha (hakTop TpyAa,
B IeJsIX oOecreueHns MpuObUTBHOCTH PON3BO/ICTBA,
NPEANpUATHS OBIIM BBIHYXAEHBI YBOJHTH C PabOTHI
3HAUUTENBHOE 4YUCIO JoAed. Mexay Tem cocenHss
UYexusi, COXpaHUB HU3KUI YPOBEHb MUHHUMAJIbHOU 3a-
PpabOTHOM TUIATHI IPU OTHOCUTENBHO BBICOKOM MPOU3-
BOJUTEIBFHOCTH TPYJa, CyMeJa CAep)KaTh POCT Oe3pa-
6oTHIBI B cTpaHe. B kadecTBe HampaBieHUs Ui CHU-
JKEHHS YpOBHsI 0e3paboTHIBI B Y30CKHCTaHE MOXKET
UCTIOIb30BAThCSl METO]I YBEINUEHHS TOCYJapCTBEHHBIX
3aKyNOK TPOAYKIHMN Y30EKCKHX HpeAnpusTHi. OTO
OKUBUT JIEATEIbHOCTh JEHCTBYIOIUX IPEANPUSTHIH, a
rocyJapcTBO, B CBOK OYepellb, 10 JOTOBOPEHHOCTH C
JPYTHMMH CTPaHAMH, MOTJIO OBl FaCUTh CBOIO BHEIIHIOIO
3a/I0JDKEHHOCTh HE BAJIFOTHBIMH JEHE)KHBIMH CpEJ-
CTBaMH, KOTOPbIE HY)KHBI JUISI HHBECTHPOBAHUS B COO-
CTBEHHYIO SKOHOMHKY, a ITIOCTaBKOH TOBAapoOB, B TOM
YHCJie HE TOJHKO TPAAWIIMOHHBIX SKCIIOPTHBIX TOBA-
POB. DTOT mpolecc MEAJICHHO HAYWHAET (yHKIIMOHH-
poBaTh, 4eMy CIIOCOOCTBYIOT CpPaBHHUTEIHHO HOBBIE
rOCYAapCTBEHHBIE CTPYKTYpBl. OHaKo B MX (QyHKINO-
HUPOBAaHWU CYIIECTBYET MHOXECTBO IpOOJeM, Kak
CBSI3aHHBIX C MX TOPrOBBIMH METOAAMU, TaK U C MEX-
JIEHHBIM POCTOM YJEIBHOIO BEca 3aKyNOK rocynap-
CTBEHHBIX OpPIaHOB ue€pe3 3TU CIEeLUAIN3UPOBaHHbIE
BeIOMCTBA. [IpyrimM criocoOoM sIBIISIETCSI BBEACHHE T1a-
TEHTHOH CHCTEMBI HaJIOTOOOTI0XEHMS HWHANWBHUIyallb-
HBIX NPEATNPUHAMATENCH. YCTaHOBUB HHU3KHE CTaBKH
MaTeHTa, OOECIeUnB NMATCHTOBAaHWEM MaKCHMAaJIbHOE

YHCIIO JIML, TOCYAAPCTBO NMPEAOCTABIACT IIPABO MPEA-
NPUHUAMATEISIM OCYIECTBILATS JII00YI0 IPEyCMOTPEH-
HYIO 3aKOHAMU JESATEIBHOCTD B LIEJISIX ITOJTyYESHUS JIN4-
HOro foxoaa. TakuM 00pa3oMm, He UMes FapaHTHPOBaH-
HOTO TOCYIapCcTBOM paboyero Mecra, HaTEHTUKH
3aHMMAIOTCSI CBOUM JIEJIOM, U TOCYapCTBO MOXKET He-
KOTOpOE BpeMsi HE TPATUTh CBOUX CPEJCTB Ha UX TPY-
JoycTpoicTBO M 00yueHue. Hanbomnee peanbHbIM cIio-
co0OM TpyHmoycTpoWicTBa 0e3pabOoTHOTO HaceIeHUs
CTpaHbl SBHJIACH PEOPraHU3aLMs CEIbCKOXO3IHCTBEeH-
HOTO IPOU3BOJACTBA U pacIpeleeHHe 3eMIH MEXIy
rpaxxaaHamu crpabl. Cienyer, IpaBaa, OTMETUTh, YTO
1 B PBIHOYHOH M B HEPHIHOYHOW SKOHOMHKE OOBITHO
CYIIECTBYIOT JBa SBIICHHS: Oe3paboTuua roaed u
«0be3paboruna» paboYMX MeCT, TO €CTh, Hapsay C
JIIOJIBMH, HE UMEIOLIMMH Pa0OThHI, UMEIOTCS HE3aHSThIC
paboune Mecta. Ho 0OBIYHO B PHIHOYHONH IKOHOMHUKE
KOJIMUECTBO 0€3pa0OTHBIX JIIO/EHl HAMHOTO IPEBbI-
LIaeT KOJIMYECTBO HE COOTBETCTBYIOIIMX UX 3aIpocam
pabodux MecT, TOra Kak B HEPBIHOYHOH 3KOHOMHKE H
JlaXke B 9KOHOMHKE MIEPEX0THOTO TUIIA Yallle HaOrona-
eTcs oOpaTHas kapTuHa. Takum 00pazom, B 0003pUMOit
HepCIeKTHBE, 0€3 TOCTHKECHNA (PHHAHCOBOTO 0310POB-
JICHUs. SKOHOMUKH, HEBO3MOXKHO DCIICHHE OJHON W3
[JIaBHBIX MPOOJIeM MCHOJIB30BaHUS TPYAOBOI'O ITOTCH-
Mana oOllecTBa - NPOBEACHHE aKTHBHOW IOJUTUKU
KaIlMTaJIOBIIOKEHHI, HANPABICHHOW Ha CO3JaHKHe HO-
BBIX M OOHOBJICHHE JICHCTBYIOIIMX pabounx Mect. Kak
MOKa3bIBAaET OMBIT APYTuX cTpaH, 5-10 mporeHTHBIN
YPOBEHb 0€3pabOTHIIBI XapaKTePeH IUIsl JHOOTO PhI-
HOYHOTO rocyaapcTsa. [1o)xu3HeHHbI HaeMHa padoTy,
KOTOPBII 10 CHX MOp enié COXpaHuics B Y30eKuCcTaHe,
HE TapaHTHUPYETCs aXKe B CAMBIX Pa3BUTHIX CTpaHaX.
[TosToMy HaceneHuro Y30eKuCTaHa, JaXe B Ciydae
3HAYHUTENBHBIX YCIIEXOB YKOHOMHYECKOW pedopMBL,
CIIeyeT CBBIKHYTBCS C TEM, UTO ONpEACNICHHAs JOJIS
TPYJIOCIIOCOOHOTO HACENIEHUS MPH JIFOOBIX 00CTOSATENb-
cTBax Oymer Oe3pabOTHOH. YcCHex 3KOHOMHYECKHX
npeoOpa30BaHMii, POCT HHBECTHIINH, TOBBIIIEHUE MTPO-
HU3BOAUTCIIBHOCTU Tpyda, PpasBUTUC TMpCANIpUHUMA-
TENbCTBA MpPHUBEAYT K (HOpPMHUpPOBaHHIO OOJIBIIOTO
4Hcia, paboynx MecT 1 obecrieyaT MaKCUMAJIbHYIO 3a-
HSTOCTb HACEJICHHUS CTPaHbl, OPHEHTUPOBAHHYIO Ha CO-
KpaleHue OeTHOCTH B Y30eKUCTaHe.
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Strategic management is an integral part of the
overall organizational management system. The strate-
gic management cycle has a long-term period and in-
cludes several cycles of operational and current man-
agement, ensuring the continuity of the strategy imple-
mentation process. Creating an effective management
mechanism is, along with strategy development, the
most important result of strategic management.

Strategies and management mechanisms condition
each other: management mechanisms are adapted to the
newly formed strategy, and if this is not possible, the
strategy is adapted to the real management mechanism.

The core of modern strategic management be-
comes the organization's strategy, or more precisely, a
system of strategies that includes a set of intercon-
nected specific marketing, entrepreneurial, and func-
tional strategies. A correctly chosen strategy is the first
and most important result and an effective mechanism
of strategic management, as it directs and mobilizes the
use of the organization's full potential in specific direc-
tions, ensuring success.

Overall, strategic management is tasked with fun-
damentally determining the qualitative state a particular
organization should be in from a strategic perspective;
the principal position the organization should occupy in
the corresponding market; how to qualitatively change
the organization’s market niches in all areas of activity,
and so on.

Ultimately, all the work of strategic management
may boil down to fully justifying the strategic compet-
itive advantage that is desirable for a specific organiza-
tion in a given perspective, as well as setting corre-
sponding strategic goals to achieve it.

Strategic management in a commercial bank is a
managerial process of defining and achieving the

bank's long-term goals, considering its available
resources and opportunities while complying with legal
requirements [1].

The strategy should consider the external condi-
tions of banking activity and define the result the bank
aims to achieve. It can be said that the strategy is a part
of the overall system, an element, a factor of success in
banking activity.

When defining the role and place of strategic man-
agement in the management system of a commercial
bank, it is important to note that within the financial
management block, strategic management serves as the
main subsystem and performs the primary and foremost
function of banking management [2, p. 117].

Alongside the strategic orientation of a bank,
which determines the success of banking activities, the
quality and qualification of management and its mar-
keting activity should be highlighted. Western banks
have been able to make a qualitative leap in their devel-
opment, primarily thanks to well-established marketing
and management. A focus on modern management
methods, technology, and the bank's extensive connec-
tions with external structures can undoubtedly give a
powerful impetus for the development of our banks as
well.

The strategy of a commercial bank is inconceiva-
ble without addressing the banking staff. The bank
manager is not merely a bureaucratic position; he is a
banker in the truest sense of the word, a professional
with commercial and analytical skills. When people
speak of a good bank, they primarily refer to a bank
with highly qualified staff. This is no coincidence. In a
modern bank (of course, with a sufficiently developed
network of credit institutions), clients come not just to
obtain a financial service, but to seek advice on how
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best to organize their business. Naturally, to ensure
such quality of service, a strong team capable of main-
taining its high professional reputation must be formed
in the bank [3, p. 26].

These are the strategic factors that ensure the suc-
cess of banking activities. In addition to these, there are
other factors, which could be called operational.

Success can only be achieved when the bank's pol-
icy is oriented towards certain values that inevitably
lead to the desired outcome. Among the operational
factors leading to success, one should highlight a com-
mercial bank's orientation towards the client. The client
is always right; this is not just a slogan, but a genuine
philosophy of the bank's behavior, aimed at generating
income. In our conditions, this is not so simple. For a
long time, the economy was dictated by the bank, not
vice versa. Nonetheless, where a bank manages to
"overcome" itself and finally take the only correct path,
success is inevitable.

Emphasizing the comprehensive development of
trustful and partnership relations with the client should
coexist practically with the philosophy of motivation
and sales of the banking product, and a market orienta-
tion responsive to its changing needs [4, p. 5].

A crucial operational factor in the success of bank-
ing activities is the cost strategy, focusing on labor cost
savings and reducing the cost of banking services. Un-
fortunately, our banks have lost the sense of economiz-
ing their own expenses, and concepts such as the cost
of credit in rubles have disappeared, without which ef-
fective policy cannot exist. Surviving in a tough com-
petitive battle and achieving substantial income is only
possible based on economizing, prudent resource man-
agement, and accelerating the turnover of funds. Con-
sequently, banks need not only to overcome themselves
but also to create a mechanism that would ensure the
economization of incurred costs and the reduction of
the cost of the banking product [5, p. 45].

The following factors can be highlighted as ensur-
ing the success of a commercial bank:

- Creation of comprehensive information systems;

- Collaboration with foreign banks;

- Diversification of banking risk (across indus-
tries, ownership forms, and types of services);

- Organization of internal bank audits;

- Transition to new banking service technology.

The strategic plan of a bank can be difficult to
define in terms of the type of information included in
it. The content varies among different banks. However,
regardless, a strategic plan should include the following
components:

A) The bank's mission is determined at the very
first stage of conducting marketing activities and serves
as the starting point in strategic planning. It establishes
what the bank aspires to and touches upon the level of
organizational units, outlining their scope of activities.

The mission of the bank, or its primary task, is a
clearly formulated reason for its existence. Based on the
organization's main task, a whole hierarchical ladder of
the bank's tasks is constructed. The mission is
formulated at various organizational levels of the bank,
but there is always a clear subordination of the tasks of
structural units to the general task of the organization.

The overall bank mission should describe the direction
of the organization's activities in terms of the services
it provides and the consumer groups it serves.

Some organizations and enterprises may achieve a
certain level of success without expending much effort
on formal planning. Moreover, strategic planning in
itself does not guarantee success. Nevertheless, formal
planning can create a number of important and often
substantial favorable factors for an organization.

Analyzing the external environment helps to
control external factors relative to the firm, achieve
significant results (time to develop an early warning
system in case of potential threats, time to forecast
opportunities, time to devise a contingency plan, and
time to develop strategies). For this, it is necessary to
determine where the organization is currently, where it
should be in the future, and what the management needs
to do to get there. The threats and opportunities that a
bank faces can be categorized into seven areas:

a) Economic factors play a crucial role in shaping
a bank's strategic direction, as the state of the economy
influences the bank's objectives. Factors such as
inflation rates, international balance of payments, and
employment levels must be constantly monitored and
assessed, as each can represent either a threat or a new
opportunity for the enterprise.

b) Political factors also significantly affect
business  operations.  Active  participation  of
entrepreneurial firms in the political process highlights
the importance of state policies for the organization.
Thus, it is essential for firms to keep track of regulatory
documents from local bodies, state authorities, and the
federal government, which can directly impact their
operations.

¢) Market factors present ongoing risks for banks.
Factors influencing organizational success or failure
include the income distribution of the population, the
level of industry competition, changing demographic
conditions, and the ease of market penetration.

d) Technological factors are increasingly critical,
with changes in manufacturing technology, the use of
computers in design and service delivery, and
advancements in communications technology. Bank
leaders must ensure that their organizations are not
caught off guard by future technological disruptions
that could undermine their operations.

e) Competition factors require any organization to
carefully examine the actions of its competitors. This
includes analyzing competitors' future goals, assessing
their current strategies, reviewing assumptions about
the competitors and the industry in which these
companies operate, and thoroughly studying
competitors' strengths and weaknesses.

f) Social behavior factors involve changing
relationships, expectations, and mores of society, such
as the role of entrepreneurship, the role of women and
minorities in society, and consumer protection
movements.

g) International factors are particularly important
for banks operating in the global market. Leadership
must continually evaluate and monitor changes in this
broad environment, adapting strategies to address
global challenges and opportunities.
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Conducting a realistic analysis of the strategic
planning practices of Kazakhstani commercial banks is
extremely difficult, as such planning is only beginning
to be implemented. At the same time, strategic
approaches in the development of the banking sector of
our economy have recently begun to undergo
significant changes. Alongside the expansion that
underlies the development strategy of regional
Kazakhstani banks, an orientation is also being
employed by large Kazakhstani banks towards
strengthening positions by addressing internal issues.
This includes changes in the credit portfolio,
transformation of organizational structures in line with
new tasks, and disengagement from clients that do not
fit the new strategy of the bank.

Thus, the role of strategic planning in the banking
activities of Kazakhstan lies in ensuring effective and
sustainable economic development of the bank under
modern conditions.
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Introduction. The relevance of the topic is due to
both the increased importance of ethical behavior in the
management system itself, and the importance of cor-
rectly studying the features of the formation of such be-
havior in enterprises.

In modern times, the development of society is
more organizational in nature, the vast majority of so-
cial and personal problems are discussed and resolved
while working at enterprises. Enterprises created on the
basis of joint activities of people implementing a com-
mon program or goal exist and develop on the basis of
certain norms, rules and procedures that change under
the influence of society and culture.

Each enterprise operating in a rapidly changing
economic environment needs to form a culture within
the organization, regulate relations between managers
and employees, and improve the management structure
[Solonitsina A.A. (2020)].

Material and method. In a broad sense, ethics re-
fers to the field of philosophical science, the object of
research of which is morality. Ethics - in the field of
moral culture - in the field of goodness, justice, human-
ity, material culture - is a large and important part of
world culture, morality, which has developed over
many centuries by all peoples in accordance with their
ideas about beauty, order, improvement, household ex-
pediency. [Akhundova N.F. (2014).].

Currently, much attention is paid to the study of
business ethics and management in order to improve
the level of culture. He analyzes the relationships of
business partners from the standpoint of moral assess-
ment of the reasons for success or failure in any activ-
ity, especially in commercial and managerial.

In a broad sense, business ethics is a set of ethical
principles and norms that organizations and their em-
ployees should be guided by in their activities in the
field of management and production. This includes is-
sues of various levels: ethical assessment of both do-
mestic and foreign policy of the enterprise as a whole;
moral principles of employees of the organization, that
is, professional morality; [Aliyev T.F., Mejnunov R.M.
(2015)].

Organizational ethics are the rules, beliefs, and
values that determine how managers and employees
should behave in situations where their activities can
help or harm other people, both inside and outside the
enterprise. Morality increases the general well-being

(happiness, health and prosperity) of individuals,
groups and organizations, and sometimes the well-be-
ing of the wider external environment in which the en-
terprise operates, and determines the goals in which the
enterprise operates and how workers should behave to
achieve them [Akhundova N.F. (2014).].

Every self-respecting manager must comply with
the ethical standards of the enterprise in which he
works.

Consider some examples:

- When hiring, each employee, especially manag-
ers, undertakes ethical and legal obligations not to share
confidential information or information representing
trade secrets, even if in the future he decides to leave
the organization. Similarly, if your previous worker
worked for another organization, they should know
they have no right to distribute their previous worker's
confidential information.

- the manager of the enterprise must work with full
care and responsibility in accordance with the interests
of the enterprise in which he works, and expect moral
values. From an ethical point of view, it is not consid-
ered normal to have the interests of an external business
in order to divert a significant part of their time or at-
tention from fulfilling their duties in the enterprise or
otherwise negatively affect the activities of the enter-
prise.

- each manager should avoid external financial or
other relations that may adversely affect the interests of
the enterprise, create duality in relation to the enterprise
or its interests and prevent the effective performance of
its official duties, and should not lead to a conflict of
interest.

- itis not allowed to accept invitations to entertain-
ment, tourist, sports events related to work, as well as
accept gifts, tickets, paid rest, personal presentations in
the form of money, etc. Such actions can be considered
by others as an acceptance of a certain obligation by the
enterprise and involving you in a conflict of interest.

Business ethics is based on respect for the interests
of not only your enterprise, but also partners, customers
and society as a whole. Violation of property rights,
misappropriation of confidential information, inaccu-
rate advertising, violation of consumer freedom of
choice, commercial espionage lead to deformation of
market relations, increase risks and transaction costs.
Unfair information provokes clients, discrimination on
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the grounds of unprofessionalism and "brain tricks" dis-
tort relations in the labor market.

Buying profitable orders not on a competitive ba-
sis, but through respect, bribery or blackmail and
threats also destroys the market. Therefore, to avoid all
these problems, many enterprises create corporate eth-
ical codes, in writing form the ethical principles of the
corporation, the ethical values of the enterprise, the
rules of conduct, the responsibility of management in
relation to their employees.

Thus, based on the above, it can be said that the
importance of business ethics is difficult to overesti-
mate. It not only contributes to the formation of ethical
values necessary for each person and a freer orienta-
tion of entrepreneurs in complex problems that arise
when making decisions, but also allows the correct con-
duct and processing of the market economy and market
relations in general. To do this, you need to consider
and understand the basic concepts, norms and rules of
business ethics when studying this issue.

Result. As a result of our research, we can note
that along with material factors, ethical factors also play

an important role in regulating the activities of each en-
terprise. At the same time, an organizational culture
formed on the basis of moral factors, ethical values
and norms also plays a significant role in the efficiency
of the enterprise.

Ethical training, remuneration for ethical behav-
ior, the definition of internal ethics is a necessity of
modern management, since in the presence of ethical
relations, services are improved, costs are reduced, and
an atmosphere of cooperation and development is
formed.
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Introduction

The term "infrastructure™ has recently become en-
trenched within the lexicon of the Azerbaijani lan-
guage. Originating in military science in early 20th-
century Europe, it derives from the Latin roots "infra,"
meaning "under" or "below," and "structure," denoting
construction or arrangement. Despite its pervasive us-
age, a universally accepted definition remains elusive.
Some conceptualize infrastructure as a service domain
catering to both production and societal needs, while
others restrict its scope solely to industrial services. Al-
ternatively, it is construed as an amalgamation of do-
mains facilitating societal activities. In our interpreta-
tion, infrastructure comprises diverse economic sec-
tors, entities, organizations, and legal and physical
entities collectively aimed at attaining overarching ob-
jectives. Integral to any system, whether economic, po-
litical, or military, infrastructure constitutes an essential
component, encompassing various elements ensuring
the system's functionality. The establishment of infra-
structural domains correlates with the advent of social
division of labor, progressively expanding and deepen-
ing its reach.

Since the 1980s, a growing number of economists
have demonstrated heightened interest in assessing the
economic ramifications, trajectory, and potency of in-
frastructure investment. While the correlation between
augmented infrastructure capacity and economic ex-
pansion is widely acknowledged, the extent and magni-
tude of this positive influence on economic growth are
subject to debate. The perspectives among economists
regarding the essence of infrastructure are far from un-
equivocal. Over time, diverse scholars have approached
infrastructure from varying angles, resulting in a multi-
tude of viewpoints regarding its intrinsic nature and at-
tributes.

The establishment, evolution, and enhancement of
new infrastructures aimed at addressing socio-eco-
nomic development objectives within a nation should
be tailored to advancements and market dynamics. In-
frastructure within each country has been shaped in re-
sponse to societal demands and evolving needs. Infra-
structures embody a spectrum of sectors and facilities

that furnish services to other domains by virtue of their
distinctive attributes [4, s.18]. Infrastructure is catego-
rized into production, social, communal-household,
and market infrastructures. This classification encom-
passes secondary and sometimes tertiary subgroups or
components within each infrastructure category, ren-
dering it a comprehensive typology in the domain of
infrastructure studies [6, s.8]. In delineating the "infra-
structure™ domain, it is imperative to delineate social
infrastructure distinctively, subsequently distinguish-
ing between production and institutional infrastruc-
tures. Social infrastructure encompasses activities such
as commerce, public catering, domestic services cater-
ing to the populace, housing and communal services,
transportation, communication, among others. These
pursuits are directed towards satisfying individual
needs within society, facilitating life endeavors, foster-
ing intellectual development, and promoting elevated
social and political engagement. Social infrastructure is
construed as a composite assembly of tangible entities
serving societal functions [5, s.10]. Within the domain
of infrastructure, particular emphasis is placed on mar-
ket infrastructure, delineating it as a conglomerate of
distinct yet interlinked markets and managerial frame-
works. This composite entity serves to facilitate the un-
impeded flow of goods and services from producers to
consumers [1, s.19].

The developmental trajectory of infrastructure
sectors in Azerbaijan has been characterized by periods
of uneven progress. Historical discrimination dating
back to the Soviet era has perpetuated disparities in in-
frastructure development, resulting in Azerbaijan lag-
ging behind neighboring republics for centuries. How-
ever, recent years have witnessed a gradual improve-
ment in both the scale and territorial distribution of
infrastructure projects. Since the 1990s, Azerbaijan has
asserted its political sovereignty and pursued economic
independence, facilitating the ongoing comprehensive
development of various infrastructure domains.

The commencement of a new phase in Azerbai-
jan's infrastructure development has been catalyzed by
the involvement of foreign corporations in the extrac-
tion of oil and gas reserves from the Caspian Sea. This
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endeavor has spurred the establishment of the "Silk
Road," facilitating the nation's integration into the
global market, alongside the concurrent development
of numerous regional and local infrastructural projects
interconnected with it. Notably, the implementation of
communication technology services and sophisticated
management methodologies has been prominent, mark-
ing a significant progression. Consequently, there has
been a pronounced surge in investment within the realm
of infrastructure at an accelerated pace.

The significance of foreign and joint enterprises in
Azerbaijan's infrastructure development is burgeoning,
with an expanding utilization of their business acumen,
technical advancements, and notably, investment po-
tentials.

The socio-economic development paradigm of
Azerbaijan, as conceptualized by Heydar Aliyev and
subsequently advanced by his successor President Il-
ham Aliyev, has facilitated remarkable modernization
within a brief timeframe, propelling the nation into a
formidable global player. Central to this strategic tra-
jectory was the formulation and execution of a national
oil strategy, a visionary initiative pioneered by Heydar
Aliyev. Recognizing the transformative potential of
Azerbaijan's natural resources, particularly its oil and
gas reserves, Aliyev envisaged leveraging these assets
to rapidly bolster the country's economy and enhance
the populace's financial well-being. The inception of
the "Contract of the Century" marked a pivotal junc-
ture, catalyzing substantial foreign investments and
galvanizing efforts to diversify the economy. Crucially,
a key imperative emerged: to judiciously channel the
escalating revenues from oil and gas towards nurturing
a robust non-oil sector, thus fostering a more balanced
and sustainable economic landscape.

The decrees and directives issued by the head of
state, Ilham Aliyev, aimed at advancing the socio-eco-
nomic development of the regions of the republic, are

geared towards fostering the continuous expansion of
the non-oil sector within the nation, promoting eco-
nomic diversification, and enhancing the overall wel-
fare of the populace. A primary objective of the policy
framework in this domain is the establishment of an en-
abling business and investment climate, fostering the
attraction of both domestic and foreign capital, and per-
petually augmenting the contribution of the non-oil sec-
tor to the gross domestic product.

Contents of the study

Presently, the strategic allocation of capital for
economic advancement within our nation is governed
by the legislation titled "On Investment Activity of the
Republic of Azerbaijan." Investments encompass a
spectrum of resources including financial capital, ma-
terial assets, and intellectual property, channeled to-
wards domestic and international business ventures
with the overarching objective of generating returns
and enhancing productivity [3, s.14]

The centrality of the state in investment activity
underscores its pivotal role in facilitating investment
initiatives and, concurrently, participating directly in
such endeavors. Particularly in locales characterized by
low income levels, private entities often exhibit reluc-
tance to engage in investment ventures, thereby neces-
sitating state intervention as the principal investment
actor. These locales typically encompass social spheres
aimed at enhancing populace welfare, encompassing
domains such as education, culture, environmental con-
servation, and allied sectors. [2, 53-58]

In recent years, there has been a notable surge in
the significance attributed to infrastructure investments
concerning economic development within Azerbaijan.
This trend is particularly pronounced in the allocation
of investment resources towards the Karabakh and
East-Zangezur economic regions.
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Investments directed to the economy (billion manats)

35,0
30,0
25,0
20,0
15,0
10,0
5,0 I
0,0 I =
1995 2005
B Investments on all sources 0,9 12,1
M Foreign investments: 0,6 8,3
Domestic investments: 0,3 3,8

M Investments on all sources

M Foreign investments:

2015 2020 2021 2022
33,2 22,5 25,3 29,1
18,2 10,4 12,8 14,9
15,0 12,1 12,6 14,3

Domestic investments:

Source: prepared by the author based on data from the statistics committee. [9]

In scrutinizing the diagram, it becomes evident
that foreign investments channeled into the Azerbaijani
economy surpass domestic investments across all peri-
ods, save for 2020. Notably, investments directed to-
wards the economy have exhibited a consistent upward
trajectory since 1995 and 2005, albeit with fluctuations.
For instance, while the economy received m18,2 mil-
lion in investments in 2015, this figure dwindled to
m10,4 million by 2020. Nevertheless, between 2020
and 2022, there was a notable surge of 42.84%, culmi-
nating in investments amounting to m14,9 million. This
pattern of oscillating growth persisted similarly in the
case of domestic investments.

Moreover, investments targeting the advancement
of transportation, the oil sector, and social infrastruc-
ture in Azerbaijan significantly contribute to its eco-
nomic development.

The prioritization of modern transport infrastruc-
ture development throughout Azerbaijan underscores a

concerted effort aimed at enhancing the country's con-
nectivity and transit capabilities. In recent years, sub-
stantial investments have been directed towards the es-
tablishment of comprehensive road and transport net-
works, emblematic of the state's robust political and
financial backing. This support stems from Azerbai-
jan's strategic position as an attractive hub for interna-
tional transit transport, bolstered by its socio-political
stability, geographical location with access to both land
and water routes, and abundant economic resources.
Notably, the convergence of East-West and North-
South corridors within Azerbaijani territory has gar-
nered significant attention for its potential to streamline
global transit operations. While over 10 countries have
joined efforts to establish these corridors, Azerbaijan
stands out as the sole contributor to both initiatives,
thus amplifying their functional efficacy.

Investments in the transport sector, million manats

2000 2010 2020 2021 2022
Total 419 | 20900 | 19698 | 2800,0 [ 45136
Railway transport 3,9 3,4 1,2 0,4 0,1
Other road transport 2,6 162,9 266,8 109,2 108,6
Water transport 1,0 13,2 53,3 40,3 31,5
Air transport 9,0 2141 109,7 147,1 89,3
Warehousing and auxiliary transport activities 254 | 16964 | 15388 | 25030 | 42841

Source: prepared by the author based on data from the statistics committee. [9]
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Numerous initiatives aimed at advancing the
transport sector have been undertaken in Azerbaijan,
accompanied by significant investment inflows. As de-
lineated in Table 1, the trajectory of investment alloca-
tion to the transport sector exhibited a pronounced up-
ward trend from 2000 to 2022, propelled by economic
growth. Notably, the investment quantum surged nearly
a hundredfold during this period, escalating from 41.9
million manats in 2000 to 4513.6 million manats in
2022. Although investment levels remained relatively
steady from 2010 to 2020, a marked upswing ensued
from 2021 onwards, attributable to extensive recon-
struction endeavors in Karabakh and the East-Zangezur
economic regions.

The surge in investments predominantly targeted
the establishment of production infrastructure, particu-
larly evident in the substantial allocation towards ware-
house creation. In 2022, this segment accounted for
94.9% of total investments, mirroring a consistent trend
observed from 2000 to 2021. This strategic emphasis
underscores the concerted efforts towards bolstering
production infrastructure, particularly in regions under-
going redevelopment efforts.

Transport corridors, in which Azerbaijan actively
participates, are poised to catalyze the country's transi-
tion into a regional hub, substantially amplifying its
role as a transit nation and augmenting its revenue
streams. The East-West transport corridor, traversing
Azerbaijan from East to West and linking Europe, the
Caucasus, and Central Asia, represents a highly advan-
tageous route characterized by economic viability and
robust infrastructure. Leveraging the potential of this
corridor effectively holds the promise of bolstering
economic and trade ties among the diverse array of na-
tions spanning this expansive geography, thereby fur-
nishing a supplementary momentum to regional devel-
opment at large. At the state level, Azerbaijan exhibits
a notable political resolve to enhance the functionality
of this corridor, including endeavors towards reviving
the ancient Silk Road. Noteworthy international events
hosted within the republic have served as platforms for
deliberating various aspects pertinent to the restoration
of the historic Silk Road.

Since its inauguration, the Baku-Thbilisi-Kars rail-
way has garnered significant international attention de-
spite its relatively brief operational history. This rail-
way network has not only facilitated transportation
within the participating nations but has also attracted
the interest of Kazakhstan. Uzbekistan has indicated its
intent to leverage the capabilities of this corridor, while
Afghanistan has demonstrated substantial interest in
utilizing the "Lapis Lazuli" transport route, which
traverses Azerbaijan en route to Europe. Consequently,
cargo originating from Turkmenistan will be conveyed
to European destinations via the Baku-Thbilisi-Kars rail-
way.

The inauguration of the New Baku International
Sea Trade Port in Alat represents a substantial advance-
ment in the transit capabilities of the region. Azerbai-
jan's investment in this port underscores its pivotal role
in bolstering the transportation and logistical infrastruc-
ture within the area. Situated advantageously, the Alat

port is poised to address transportation security con-
cerns in Azerbaijan, while also positioning Baku as a
prominent and contemporary hub for logistics and
transportation within the Caspian basin. Moreover, it is
anticipated to foster deeper collaboration among the
Caspian littoral nations and facilitate the realization of
the North-South and East-West transport corridors.
Consequently, the establishment of the port offers pro-
pitious prospects for robust collaboration and com-
merce.

The transportation infrastructure within our repub-
lic, with aspirations to emerge as an indispensable
transit hub within Eurasia, is currently undergoing
comprehensive revitalization efforts. The emphasis is
notably placed on the advancement of railway transpor-
tation systems. Substantial investments have been allo-
cated in recent years towards bolstering the physical
and technological foundations of this sector, alongside
the execution of several ambitious projects.

National Leader Heydar Aliyev outlined an oil
strategy aimed at catalyzing the transformation of inde-
pendent Azerbaijan into a modern, resilient economic
powerhouse. This strategic blueprint, devised to serve
as the cornerstone for comprehensive political and eco-
nomic reforms, encompassed key initiatives such as the
engagement of foreign investors in the exploitation of
Azerbaijan's oil reserves, the diversification of trans-
portation channels for crude oil, the efficient admin-
istration of oil-derived revenues, and the ushering of
Azerbaijan into a new era of progress and prosperity.

Under the auspices of National Leader Heydar
Aliyev, a seminal agreement, the "Contract of the Cen-
tury,” was inked on September 20, 1994, marking a piv-
otal milestone in the annals of Azerbaijan's 20th-cen-
tury history due to its profound political, economic, and
strategic ramifications. This accord pertained to the
joint exploitation and production allocation of the
"Azeri," "Chirag," and "Guneshli" oil fields situated
within the Azerbaijani territorial waters of the Caspian
Sea. Participating in this historic pact were 11 interna-
tional oil corporations representing seven nations
across the globe, including Azerbaijan, the United
States, the United Kingdom, Russia, Turkey, Norway,
and Saudi Arabia. The agreement, valued at $7.4 bil-
lion, witnessed the involvement of renowned entities
such as Amoco, BP, McDermott, UNOCAL, SOCAR,
Lukoil, Statoil, Turkish Petrol, Pennzoil, Ramco, and
Delta. Following the accord's ratification by the Azer-
baijani Parliament on December 12, 1994, operational
mechanisms such as the Steering Committee, the Azer-
baijan International Operating Company (AIOC), and
the Advisory Council were promptly established to
oversee the contractual arrangements and operational
endeavors [8].

On September 14, 2017, a new accord was ratified
in Baku for the collaborative exploitation of the
"Azeri", "Chirag" fields, and the deeper strata of the
"Guneshli" field within the Azerbaijani sector of the
Caspian Sea, along with the equitable distribution of
production output. This event heralded a new phase in
the development of the expansive oil field block known
as "Azeri-Chirag-Guneshli". The agreement was en-
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dorsed by representatives from the Azerbaijani govern-
ment, SOCAR, BP, Chevron, IMPEX, Statoil, Exx-
onMobil, TP, ITOCHU, and ONGC Videsh. Subse-
quent to this accord, in 2019, an understanding was
reached regarding the establishment of an additional
production platform within the contractual domain of
the "Azeri-Chirag-Guneshli” field block. As per the re-
vised production sharing arrangement, which has been
extended until the culmination of 2049, BP retains its
role as the project operator, while SOCAR's ownership
stake has been augmented from 11 percent to 25 per-
cent, with 75 percent of the resultant oil profits accruing
to Azerbaijan [7].

By the conclusion of the third quarter of 2023,
Azerbaijan had executed 38 production sharing agree-
ments (PSASs) with foreign oil corporations. The execu-
tion of the "Contract of the New Century" marked the
inception of a novel phase in Azerbaijan's oil strategy.
This milestone heralds the advent of a distinct epoch in
modern Azerbaijani history, offering supplementary as-
surances for the nation's political and economic stabil-
ity, fostering fresh investment opportunities, stimulat-
ing GDP expansion, generating employment opportu-
nities, and ameliorating social welfare.

On October 18, 2018, the inaugural ceremony of
the "Star" oil refinery was convened in Izmir, Turkey,
with the attendance of Presidents Ilham Aliyev of Azer-
baijan and Recep Tayyip Erdogan of Turkey. Boasting
a collective oil refining capacity of 11 million tons, the
"Star" facility possesses the capability to yield varying
quantities of diesel fuel, aviation fuel, light naphtha,
and assorted refined products. Proficient in catering to
a substantial portion of Turkey's aviation fuel requi-
sites, the refinery stands as a significant asset to the na-
tion's energy infrastructure.

Investing exclusively in the Caspian basin area is
deemed imperative for several reasons. Firstly, the re-
gion is renowned for its abundant oil resources, attract-
ing the interest of the world's most developed nations
since the early 20th century. Furthermore, our recently
independent republic has grappled with economic
downturn across all sectors, including the oil industry.
The reconstruction of dilapidated establishments neces-
sitates substantial financial resources, rendering their
revitalization economically unfeasible. Hence, garner-
ing initial profits for the state becomes pivotal in fos-
tering overall economic prosperity.

In the context of fostering political and economic
stability within a region, there emerges a significant im-
perative to garner increased attention from major global
powers. This necessity was underscored by Heydar Ali-
yev's adept and forward-thinking approach, which stra-
tegically elevated the prominence of the oil factor—
central to both regional and national interests—in Azer-
baijan. Notably, in October 1994, an international ac-
cord was concluded to facilitate the collaborative ex-
ploitation of the Azeri, Chirag, and Guneshli oil fields
situated in the Caspian region of Azerbaijan, aiming to
augment oil production. This agreement culminated in
the establishment of an international consortium,
which, in turn, entered into the landmark "Agreement
of the Century" with the State Oil Company of Azer-
baijan Republic (SOCAR) for a duration of 30 years.

Among the signatories to this pivotal contract were
prominent entities such as Amoco, Unikal, Pennzoil,
McDermott from the United States, BP and Remco
from the United Kingdom, Lukoil from Russia, Delta
from Saudi Arabia, and the Turkish Petroleum Corpo-
ration (TPAO), thereby solidifying Azerbaijan's posi-
tion at the nexus of global relations.

Following the signing of the Azeri-Chirag-Gun-
ashli Project Production Sharing Agreement (PSA) in
September 1994, Azerbaijan experienced a notable
surge in global attention, particularly directed towards
its abundant national resources, notably the Caspian oil
reserves. This agreement marked a pivotal moment in
the nation's economic trajectory, fostering a conducive
environment for foreign direct investment. Over the pe-
riod spanning from 1995 to 2008, the country witnessed
a substantial influx of foreign capital, totaling 125.5 bil-
lion USD according to the national economy's DSK
data. Remarkably, the lion's share of these investments,
amounting to 96% or 120.6 billion USD, transpired be-
tween 2000 and 2017. Specifically, within the afore-
mentioned timeframe, foreign investments in Azerbai-
jan amounted to 29.2 billion USD, underscoring the na-
tion's growing allure as a destination for international
investment.

The decrees and directives endorsed by the head
of state, Ilham Aliyev, aimed at the expedited advance-
ment of the socio-economic landscape across the re-
gions of the nation, epitomize an ongoing commitment
to fortifying the non-oil sector, fostering economic di-
versification, and enhancing the quality of life for the
populace. These initiatives, delineated within the
framework of the Second State Program for the Socio-
Economic Advancement of Regional Territories, un-
derscore a strategic imperative to sustainably develop
regional areas, overhaul social infrastructure, and miti-
gate the nation's reliance on oil-centric economic para-
digms through the expansion of non-oil industries. Fur-
thermore, this program engenders favorable conditions
for entrepreneurial endeavors, signifying President II-
ham Aliyev's astute comprehension of economic dy-
namics, coupled with a judicious acknowledgment of
the pivotal role played by entrepreneurs in driving so-
cio-economic prosperity, thereby accentuating his un-
wavering support for their endeavors.

One of the principal objectives of the policy
framework in this domain revolves around fostering a
conducive business and investment climate, aimed at
enticing both domestic and foreign capital inflows,
while consistently augmenting the contribution of the
non-oil sector to the overall gross domestic product
(GDP). The establishment of the State Investment
Company in 2006 represented a significant milestone
in centralizing state-directed investment policy and bol-
stering the investment appeal of the nation. The pri-
mary mandate of this entity is to facilitate investment
promotion within the national economy and address
prevailing challenges within this sphere. Concurrently,
the company engages in collaborative ventures with
foreign investors, thereby fostering enhanced levels of
trust and confidence. Notably, Azerbaijan presently
stands as a global frontrunner in investment allure, a
fact which elicits considerable national pride.
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During the first quarter of 2023, a total allocation
of 546 million manats was directed towards state in-
vestment expenditures, facilitating the financing of sig-
nificant investment endeavors. Within this allocation, a
sum of 78 million manats was specifically allocated to
the construction and renovation of various socio-cul-
tural amenities, encompassing education, healthcare,
culture, and sports infrastructure, among others. Addi-
tionally, a designated portion amounting to 9.4 million
manats was earmarked for the construction of residen-
tial accommodations and analogous social amenities
aimed at benefiting war-disabled individuals and fami-
lies of martyrs. Furthermore, an allocation of 5.5 mil-
lion manats was dedicated to the construction and en-
hancement of sports complexes and related facilities
across different regions, indicative of a concerted effort
towards societal development and welfare initiatives.

During his address at the plenary session of the
parliament convened on December 5, Prime Minister
Ali Asadov articulated that a significant allocation of
890.4 million manats from the 2024 state budget, ear-
marked originally for investment expenses, will be
channeled towards the funding of social and infrastruc-
ture initiatives. This redirection of funds underscores a
strategic shift in governmental priorities towards bol-
stering social welfare and enhancing essential infra-
structure development. Asadov's announcement high-
lights a deliberate policy maneuver aimed at addressing
pressing socio-economic needs, reflecting a pragmatic
approach towards resource allocation within the con-
text of national development objectives.

The Yasamal Residential Complex initiative,
spearheaded by the State Agency for Housing Con-
struction, aims to ameliorate housing accessibility for
the populace through favorable conditions. As part of a
public-private partnership, the "ENGINET" company
emerged as a private investor following its success in
the investment competition administered by "MIDA"
LLC, an entity operating under the Agency, in June
2017. Tasked with the deployment of communication,
television, and internet infrastructure within the Yasa-
mal Residential Complex premises, as well as the pro-
vision of corresponding telecommunication services to

its inhabitants, "ENGINET" fulfilled its obligations
within the stipulated framework.

Result

In conclusion, infrastructure investments stand as
the cornerstone of Azerbaijan's economic development
strategy, fostering growth, stability, and prosperity.
Infrastructure investments aimed at the economy play a
crucial role in enhancing Azerbaijan's global standing,
consolidating its position as a robust and forward-
thinking state.

The notable socio-economic advancements in
Azerbaijan underscore the significance of President
Ilham Aliyev's strategic decisions and state initiatives,
positioning him as a proficient inheritor of the legacy
of National Leader Heydar Aliyev. President Aliyev's
commitment to national progress is evident through the
effective execution of primary state programs. These
endeavors not only foster socio-economic advancement
but also demonstrate the government's persistent
dedication to addressing the needs and aspirations of
the Azerbaijani populace.
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The article is devoted to the concepts of profit, profitability and their factor analysis. Profit is the financial

result of an organization and refers to the absolute performance indicators of the organization. The profitability
indicator reflects the amount of profit received by the organization for each tenge of capital, assets, income and
expenses. Factor analysis is a method of economic analysis that allows you to detail and measure the impact of
individual factors that affect the studied performance indicator.

AHHOTAN NS

CraTps NOCBSILEHA MOHATHSIM MPHOBUIb, PEHTA0EIBHOCTh U UX (akTopHOMY aHanu3y. [IpuObUTs sBIsSETCS
(l)I/IHaHCOBLIM PE3yabTaTOM OpraHru3aliui U OTHOCUTCHA K a6COJ'IIOTHI>IM ToKasarejisiM ACATCIbHOCTH OpraHUu3alnu.
[TokazaTesnp peHTa0eNIFHOCTH OTpaXKaeT, Kakas CyMMa MPHOBUIM MOJTyYeHa OpraHu3aluell Ha KaKAbli TeHre Ka-
nyaTajia, akTUBOB, JOXOA0B U pacxXxoJ0B. q)aKTOpHLIﬁ aHaJIu3 — METOJ 9KOHOMHYCCKOI'O aHaJlu3a HOSBOHHIOH_II/Iﬁ
ACTAIIM3UPOBATHL U UBMCPUTH BIIMAHUC OTACIbHBIX Q)aKTOpOB, OKa3bIBAKOIIUX B03Z[€I>'ICTBPIC Ha H3y‘1&eMBII>i pe3yiib-

TaTUBHBIM IOKA3aTelb.

Keywords: analysis, assets, liabilities, financial statements, profitability, profit, profitability, factor analysis
KiroueBble ciioBa: aHaJIn3, aKTHUBBI, 065[321T6J'ILCTBa, Q)HHaHCOBaﬂ OTYCTHOCTD, peHTa6eJ‘IBHOCTb, HpI/I6BIJ'IB,

JIOXOJHOCTb, (PaKTOPHBII aHAIIN3

B ycnoBusAX pBIHOYHBIX OTHOILIEHUI! OpraHu3a-
K, Oyayuu cyObekTamu OusHeca, (GOpMHPYIOT U
NPEeIOCTABISIOT (UHAHCOBYIO MH(GOPMAIMIO, OpHEH-
TUPOBAHHYIO HA ITUPOKUHA KPYT BHYTPEHHUX M BHEII-
HHUX TOJIb30BaTENCH IS MPHUHATHSA YIPaBICHYECKUX
peutennii. ®uHaHCOBas MHpOpPMaNMs OTpaxkaeTcs B
(mHaHCOBOH oTueTHOCTH. DUHAHCOBAaST OTYETHOCTH —
9Ta eAWHAas CHCTEMa JAHHBIX 00 MMYIIECTBEHHOM M
(bMHAHCOBOM IOJIOKEHUH OpraHu3alnii 1 pUHAHCOBBIX
pe3ynabTaTOB €€ JAEATEIbHOCTH 3a OTYETHBIN MEPUOL.
WudopmanmonHoi 06a3oi aHaiIM3a I0XOJOB U Pacxo-
JoB siBisgeTcst otdeT «O mpuOsUIAX U yObITKax». [Ipu-
OBLTb — (PMHAHCOBBIH Pe3yNbTaT ASSATEIPHOCTH OPTaHU-
3aIUy 3a TMEPHOJ, MPEACTABISIOMNN OO0 TpeBbITIIe-
HUE JIOXOJOB HaJ pacxoJaMH. 3a cYeT MNpHOBLTH

OpraHu3alys HUMeeT BO3MOXKHOCTh PAaCIIMPUTH Mac-
MTabbl JESTEIHHOCTH, OCYIIECTBISIET JOMOJIHUTEIb-
HbIE BJIOKCHUSI B NPOU3BOACTBEHHYIO 0a3y, B paspa-
OOTKy HOBBIX TEXHOJIOTHH NPOU3BOJACTBA, B OCBOCHUHU
HOBOIl KOHKYpPEHTOCIIOCOOHOHM NPOIYKIHHU, a TaKXkKe
TIOTIOTHSACT OOOPOTHBIE aKTUBBL. OOOPOTHBIC AKTHBBHI
(dopMupyroTcs 3a cueT 000poTHOrO KanuTana. GuHaH-
COBBIM HCTOYHHKOM OOOPOTHBIX aKTHBOB SBIISIETCS
cobcTBeHHBIN KanuTan. OcrabHas 4acTb 0OOPOTHBIX
aKTHBOB (POPMHPYETCS 3a CUET IIPUBIICUEHHSI 3a€MHBIX
CPE/CTB, B YaCTHOCTH OaHKOBCKMX KpeanTtoB. Cpen-
CTBa, BJIOKCHHBIC B aKTHUBBI OPTaHU3AIMH, TIOCTOSTHHO
HaxXoaATcsi B 000opoTe M 00ecTednBar0T OU3HEC MPOo-
LIECCHI C IeTbI0 MosydeHns npuosutn. Hivke mpuso-
JUTCS KPyroOOOPOT AEHEKHBIX CPEICTB, BIOKEHHBIX B
00OpOTHBII KalMTAal.
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Pucynox 1. Kpyeoobopom cpedcma, 810d#CeHHbIX 8 AKMUBHL NPOUZEOOCHEA.

Takum oOpa3om, mpuObUTL sBIsIETCS (DUHAHCO-
BBIM PE3YJIbTaTOM OpraHHW3allid M OTHOCUTCS K abco-
JIIOTHBIM TIOKA3aTessIM JCSITEeIbHOCTA OpTraHH3allHu.
PenTabenbHOCTE — OTHOCHTEIIBHBIN MOKa3aTel b SKOHO-
MHYECKOW I(PPEKTUBHOCTH NEATCIHHOCTH OpTaHU3a-
U, OTpakaromIre MPUOBLTEHOCTH (T0XOJHOCTB). Jlo-
XOJHOCTh XapaKTepH3yeT OTHOIICHUE I0X0/Ja K aBaH-
CHPOBAaHHOMY KamHWTaly WIH €ro 53JCMEHTaM;
HCTOYHHKAM CPECTB MU UX dJICMEHTaM; 00IIei Beu-
YHMHE TEKYIIMX PACX0J0B WK UX deMeHTaM. [lokasa-
TEJb MOXOJHOCTH OTpPa)kaeT, CKOJBKO TEHIe J0X0Ja
MOJyYr/ia OpraHu3alsg Ha KaXKIpld TEHre KamuTala,
AKTHUBOB, PAaCXOJIOB.

Iloka3zaTenb peHTAOCILHOCTH OTpaXKaeT, Kakas
CyMMa IpUOBLIH MONyYeHa OpraHu3alueil Ha KaXKabIi
TEHre KammuTaja, aKTHBOB, JOXOJOB H pacxonoB. K
Hanbollee Ba)KHBIM TOKAa3aTesiM OICHKH 3((eKTHB-
HOU JIeATEIIEHOCTH IMPOU3BOJICTBA OTHOCHUTCS:

e peHTabeNbHOCTh IPOTYKIIHH;

e peHTabeNbHOCTH POIAK;

e peHTa0eIbHOCTh COOCTBEHHOTO KaMTaia,;

® peHTa0EeIbHOCTh COBOKYITHBIX aKTHUBOB.

PenTabenbHOCTh MPOAYKIIMHU OTPEISIISIeTCS OTHO-
[ICHHEM MPHOBLIH, MTOJHOW Ce0ECTONMOCTRIO MPOIYK-
K. PeHTa0eNbHOCTD SAMHHUIIBI TPOAYKIIUH OIIPEIeIs-
€TCsI OTHOIICHHEM PA3HOCTH MEXIy LIEHOH peanmn3a-
UMM W IOJHOM  ce0EeCTOMMOCTH K  IOJHOM
ce0eCTOMMOCTH €MHUIIBI IPOXYKITHH. [ 1]

Penrabensnocte mpogax (Returnonsales, ROS)
OTpakaeT JIONII0 OMNeparoHHON MpuOsLH (prHAHCO-
BOT'O Pe3yJIbTaTa OOBIYHOM EATCIBHOCTH) B COBOKYII-
HOW BEJMYMHE BBIPYYKH OT Mpojax (06e3 KOCBEHHBIX

HanoroB — HJIC, akiiu3oB) u paccuuThiBacTCs mo ¢op-
MyJie:

OnepanroHHasi NpUGbLIb

ROS = *100% (1)

Bripyyka oT mpojax

PenrabenbHOCTD COBOKYITHBIX AKTHBOB
(Returnonassets, ROA) moka3bIiBacT Kakas BeIHYUHA
MPUOBLIH 10 HATOT000I0KEH S U GUHAHCOBBIX PACXO-
JIOB TIPUXOJMTCS HA KAXK/IbI TEHTe, BIOXKEHHOTO B CO-
BOKYITHBIC aKTHBbI IPOU3BOJICTBA:

[IpuGHLIbL 10 HAJOr006J10XKeHUs U GUHAHCOBBIX PACXOZ0B

ROA

0,
COBOKyﬂHbIe AKTUBbI * 100 /0 (2)
PenrabenmsHOCTH coOcTBeHHOTO KanuTaia (Return
on share holders’ equity, ROE) nokassiBact, kakas Be-
JIMYMHA YHUCTOM NPHOBUIM MPUXOJUTCS HA KaXKIbIN
TEHT'e KaluTala, IpUHAIISKAIIeH COOCTBEHHIKAM:

Yucras npubbLIb

ROE = «100%  (3)

Co6CcTBeHHBIHM KanuTasn

Bricokuit ypoBeHb peHTa0eIbHOCTH MPOJAXK, aK-
THUBOB, COOCTBEHHOTO KallUTajla CBUIETEIBCTBYET 00
YKPEIUIEHUH €€ PBIHOYHBIX ITO3UIIHH, TOBBIIIIEHUH HH-
BECTHILIMOHHOW NMPUBIEKATEIFHOCTH, POCTE MPHUOBLIB-
HOCTH KanuTana. [2]

Jnst ananuza pentabenbHoctT TOO «Cakypa»
paccunThIBaEM NOKa3aTeln (PUHAHCOBBIX PE3yIbTaTOB
JesTeabHOCTH ucxons u3 GopMmer Ne2 «OTdeT o mpu-
OBUIAX U YOBITKAXY.

Tabnmma 1.
TTokazarenu ¢puHancoBbIX pe3yabTaToB TOO «Cakypay.

Ne IMokazaTenu 2021 r. | 2022r. | Otknonenue (+/-)
1 2 3 4 5
1. | Beipyuka, ThIC. TT. 704924 | 962797 +257873
2. | TomHast ce0eCTOMMOCTD peanu3aliy MPOIYKIIMH, ThIC. TT. 615003 | 836918 +221915
3 BanoBast npuObLIb, THIC. TT. 89921 | 125879 +35958

" | Jdouist BasIoBOM npuOBLIH B BBIPYUKeE, % 12,7 13,0 +0,3
4 OmnepanroHHas IPUObLIB, THIC. TT. 55764 87963 +32199

" | doust onepanioHHOM NpHOBLIM B BBIpYUKE, Yo 79 9,1 +1,2
5 [IpuOBLIE O HAIOTOOOJIOKEHUS, THIC. TT. 35234 58091 +22857

" | Hounst mpuObLIM HaJI0roo0JI0KeHUs! B BBIpYIKe, % 4,9 6,0 +1,1
6 Yucrast npuObLIB, THIC. TT. 20530 29872 +9342

" | Jons uncroii mpuObUH B BBIpYUKE, % 2,9 3,1 +0,2
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Jlanubie TaOmuibl 1 TOKAa3bIBAIOT, YTO YHCTas
mpubsue TOO «Cakypa» B 2022 To1y 10 CpaBHEHHUIO
¢ 2021 rogom BeIpocna Ha 9342 teic. Tr. B 2022 roay
Ha0JI0aIack IOJIOXKHUTENbHAs JUHAMHKa a0CoIIoT-
HBIX BEJIMYUH BBIPYYKH M BCEX MOKazaTeael MpuobLIH.
[onoxuTenbHbIM (HaKTOPOM CUUTACTCS 3HAYUTEIILHOE
YBEJIMYCHHUE J0JIM BaJIOBOH MpuObLH B BEIpyuke 0,3%,
YTO CBHJETENILCTBYET 00 OTHOCHTEIBHOW 3KOHOMHUH
IIPOM3BOJCTBEHHBIX 3aTpaT. Jlois onepauroHHON Ipu-
ObUTH B BEIpYYKe yBenwuwmiack Ha 1,2%, monst mpu-
OBUTH [TO HAJOTOOONIOKEHWUS B BEIPYYKE COCTABUIIO
1,1%. lomns uncToit mpruObLTH B BEIPYUKE YBEIHINIACH
Ha 0,2%, 9TO TOKa3bIBacT N3MEHEHNE (PMHAHCOBBIX pe-
3yJIbTaTOB HPEANIPUSITHS.

BaxnbIit aTan oueHkH 3¢ HeKTHBHON NesTebHO-
CTH OpraHW3alMU TO BBISBICHUE BIUSHUS BHEITHUX U
BHYTPEHHUX ()aKTOpPOB Ha IMHAMUKY IOKa3areneit

peHTa0eIbHOCTH. B 3TOW Ienw HMCIOoNb3yeTcs METO.
(hakTOpHOTO aHaAIN3a PEHTA0ETBHOCTH.

@DaxkTOpHBIH aHANM3 — METOJ SKOHOMHYECKOIO
aHaIu3a MO3BOJIIOIUIN NEeTaau3upoBaTh U HU3MEPUTH
BJIMSIHHE OTIENLHBIX (DAaKTOPOB, OKa3bIBAIOIIMX BO3-
JeficTBUE Ha U3ydaeMblii pe3yIbTaTUBHBII II0Ka3aTeNb.
YpoBeHb U TMHAMHKA PEHTa0EeIbHOCTH aKTUBOB SIBJIS-
I0TCSI TJIaBHBIM OOBEKTOM BHHMaHHSI MEHEKEPOB Op-
TaHU3aIUH, MOCKONBKY 3TOT MOKAa3aTelb aKKyMYJH-
pPYET CIPYKTYpy U ABHMIKCHHE IPOW3BOJCTBEHHBIX U
(hMHAHCOBBIX PECYPCOB, U3IEPKEK IIPOU3BOJCTBA U OT-
paskeHHE pazMepa, CTPYKTYPBI M COOTBETCTBHSA PHIHOY-
HOMY CIIpOCYy BbIIlyckaeMo# mponykuuu. I[lokasarens
peHTa0eIbHOCTH AaKTHBOB OTPa)KaeT JOCTUTHYTHIH B
OopraHuzanuu 0ajJaHC JKOHOMHYECKHX HHTEPECOB
BHYTPEHHUX U BHELIHUX Y4aCTHHKOB Ou3Heca.[3]

B cnenyromeit Tabmune mnpoBeaeM (GaKTOPHBIN
aHanu3 peHTabenpHOCTH Ha puMepe TOO «Cakypay.

Tabmuma 2.
DakTOpHBIN aHAIN3 PEHTA0EILHOCTH.
B TOM umcIIe 3a cueT u3MEHEHUsI
YPOBHs
Ne INoxaszarenn 2021r. | 2022T. Oricionerne peHTabenpHOCTH obopaumsac-
(+/-) N MOCTH
peanu30BaHHON
AKTHBOB
MPOYKIIUH
1 2 3 4 5 6 7
1. | Yucras nmpuObLTB, THIC.TT. 20530 29872 +9342 X X
o, | Hoxon ot peamsaii 704924 | 962797 | +257873 X X
MPOYKIIUH, THIC.TT.
3, | COBOKYMHEIC aKTHBbI 1397526 | 1589473 |  +191947 x X
,TBIC.TT.
4 YpoBeHb E)CHTa6eHI>HOCTI/I 1,46 1,87 +041 011 0.3
aKTUBOB, %
YpoBeHb peHTa0eTbHOCTH
5. | peanuzoBaHHO# POIYK- 2,91 3,10 +0,19 X X
umu, %
6. | Koabdumment obopatu- |4 50, | 605 40,101 X X
BaeMOCTH OOIIMX aKTHBOB
B tabnuie 2 npoBeneH GpaKTOPHBIA aHATH3 PEH- 0,41=0,11+0,3

tabensHOCTH. Otpenenensl Gakropsl. DakTopsl nep-
BOTO TOPSIIKA PACCUUTHIBAIOTCS IPHEMOM LETHBIX
MOZICTAHOBOK. Y CIIOBHBIM MOKa3aTeJIeM SIBIISETCS ypo-
BEHb PEHTA0EIbHOCTH AKTUBOB NPH YPOBHE pEHTa-
0eIbHOCTH pean30BaHHON MPOIYKIIMH MPEAbIIYIIEro
roja 1 B (hakTHIeCKOM K03 (HHUITHEeHTEe O0IINX aKTHBOB
OTYETHOTO TOAA.
P,=2,91*0,605=1,76%
PaccunTriBaeM cTemneHb BIUAHUSA (HAKTOPOB IEp-
BOTO TOpsIKa. B HameM mpuMepe oHa XapaKTepH3y-
€TCsl CIEAYIOUIMMHU JaHHBIMU:
1) u3MeHeHue YpoBHS pPEeHTA0ENbHOCTH pea3o0-
BaHHOM NPOJYKLUU:
(187-1,76) = 0,11
2) U3MEHEHHE YPOBHS PEHTA0EIbHOCTH 3a CUET
000paYrBaEMOCTH AKTHUBOB!
(1,76 — 1,46) =0,3
CoBoKynHOE BIHMAHHE ABYX (DaKTOPOB JaeT HAM
o01ee OTKIOHEHHE:!

CienoBatenbHO, Ha POCT YPOBHS PEHTA0EIbHOCTH
AKTUBOB IOJIO)KUTENIBHOE BIUSHHUE OKA3aJl0 MOBBIIIE-
HHE ypOBHS pEeHTa0CILHOCTH PEaIM30BAaHHON MPOIYK-
LMK ¥ 000pauNBaEMOCTH aKTUBOB. DaKTOPHBIN aHATN3
peHTa0eIbHOCTH MPOBEJICH C UCTIOIB30BAHHEM METO/1a
LETMHBIX MOICTaHOBOK. DaKTOPHBIN aHATHN3 PEHTA0EIb-
HOCTH HCIIONIB3YETCS MIPH MPOTHO3MPOBAHUN PUOBLIN
MpEeapUATHA. 3a c4eT 4ero (aKkTOPHBIN aHaU3 OCTa-
€TCs aKTYaJIbHOW B aHAJIU3€E B LIEJIOM.
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Abstract
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In this work, a retrospective analysis of 20 medical records of an inpatient patient from 2022 to 2023 with

severe pneumonia in children was performed.

Keywords: severe course of pneumonia, fever, respiratory failure

Relevance: every year more than 17 million peo-
ple in the world suffer from pneumonia, children under
5 years old are at special risk. So, according to WHO,
about 150 million cases of pneumonia in the world are
registered in children of this age every year, of which
20 million have severe pneumonia and require hospi-
talization. To date, the incidence of pneumonia has not
decreased in the Republic of Kazakhstan.

The purpose of the study: to study the clinical and
laboratory features of severe pneumonia in children in
the Pavlodar region.

Materials and methods of the study: we conducted
a retrospective analysis of 20 medical records of inpa-
tient patients with pneumonia for 2022-2023, children
who were on inpatient treatment in an infectious dis-
eases hospital in Pavlodar.

Results and discussions: analysis of the data ob-
tained showed that among the patients, children in the
age group 0-5 years prevailed — 16 patients (80%), fol-
lowed by patients aged 5-14 years — 3 patients (15%) ,
over 14 years — 1 patient (5%)

The primary stage of our study was to study the
clinical features of the course of severe pneumonia in
children. At this stage, categories such as duration of
fever, complications in the form of respiratory failure
were assessed. According to the results of the study, the
duration of fever from 3 to 7 days was observed in 17
children (85%), more than 8 days in 3 children (15%).
Respiratory failure with O2 saturation is below 93% in
19 children (95%)

The second task of our study is to study the labor-
atory data of children with severe pneumonia. The fol-
lowing indicators were taken as a basis: general blood

test, CRP, blood gases. According to the results: leuko-
cytosis is observed in 17 children (85%), according to
the leukogram, a shift to the right in 15 children (75%),
an increase in the level of CRP in 15 children (75%),
according to blood gases, acidosis was in 16 children
(80%).

Conclusion: Comparing the medical records of pa-
tients for 2022-2023, it can be concluded that the severe
course of pneumonia is still an urgent problem, prevail-
ing at the age of 0 to 5 years. The main clinical mani-
festation is prolonged fever and symptoms of respira-
tory failure. According to laboratory data, indicators
such as leukocytosis, leukogram — right shift, increased
CRP in biochemical blood analysis, acidosis prevail
mainly in half of children.

The outcomes and prognosis of pneumonia de-
pend on the severity of the course, the presence of com-
plications, and the immune status of the patient. In most
cases, with timely and adequate treatment, the progno-
sis of pneumonia is favorable.
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Abstract

In this work, a retrospective analysis of medical records of patients in a children's infectious diseases hospital
from 2021 to 2023 was carried out, with a diagnosis of infectious mononucleosis, scarlet fever, pneumonia, and
viral hepatitis. An assessment of the age significance and features of the clinical course of these infectious diseases
was carried out.

AHHOTALUA

B nanHO# paboTe MPOBOAMIICS PETPOCICKTHBHBIN aHATN3 MEIUIIMHCKUX KapT OOJBHBIX JETCKOTO HHGEKITH-
oHHoro crarroHapa ¢ 2021 o 2023 rozaa, ¢ AMarHo30M - HH(EKIIMOHHBI MOHOHYKJIE03, CKapJlaTHHA, THEBMOHUH,
BUpPYCHBIH renaTtut. [IpoBeeHa orieHka BO3pacTHONW 3HAYUMOCTH, OCOOCHHOCTEH KIIMHUYIECKOT0 TEYECHHUS JaHHBIX

MH(EKIIMOHHBIX 3a00IeBaHui.

Keywords: infectious mononucleosis, Epstein-Barr Virus (EBV), Cytomegalovirus infection, scarlet fever,

viral hepatitis.

KaroueBbie ciioBa: mHOEKINOHHBI MOHOHYKIIC03, Bupyc Ommreitra-bapp (BOB), LlutomeranoBupycHas

I/IH(i)eKL[I/IH, CKapJiaThuHa, BUPYCHBIC I'CIaTHUTHI.

BBenenue. B HoBeiiieil uctopuu MEAMLMHBI C
2020 mo 2023 roxsl maHAEMUSI KOPOHABUPYCHOU HH-
(hexIMM BHECTAa CBOW DPACIOPSAOK B KU3HU JIIOJCH
Bcero Mupa. Ha ceromgmusmauii nens 6omee 700 mutH
MOATBEPIK/ICHHBIX CIIy4aeB, 7 MIIH YMEPIIUX BO BCEM
MHpE, TaKOBa HEYTEIINTENIbHAs cTaTHCTHKA [1,2].

B KazaxcraHe, kak ¥ BO MHOTHX CTpaHax, BBO-
JUIIN PEKUM Ype3BbIUaiiHOro mnosnoxeHus. Jlroqu co-
OJroiaNin KapaHTHH, OTPaHUYMBAIIOCH HEPEBIDKEHNE
U KOHTaKT, COOTBETCTBEHHO YMEHBIIMJIOCH pPacipo-
CTpaHEHHE Pa3INIHBIX MH(EKIHH.

Co BpeMeHeM BpauM WH(EKIIMOHHUCTHI CTAllN 3a-
Meuarb, 4TO 110 MEpe CHSTHSI OrpaHUYEHUH OOJIbIINH-
CTBO HACEJICHUS, U JETH B TOM YHCIIC, CTallN TSDKEJIee
MIEPEHOCUTH OaHAITLHBIC, CE30HHBIC HHPEKITMOHHBIE 3a-
OoneBaHus, HEPEAKO B aTUNTUIHOHN Popme [3,4,5,6].

Orta craTbs ObUIa HAIIpaBJIeHa Ha N3y4YEHUE Teye-
HUsI MTHQEKIMOHHBIX 00JIe3HEH BOBpPEMS U IOCIIE IaH-
JeMHUH, TaKuX Kak - MHQEKIHMOHHBIH MOHOHYKIIEO3,
CKapyiaTHHa,  I[HEBMOHHMsS, BHPYCHBIH  TemaTuT
[7,8,9,10].

Lens paboTel. U3yunTh AHAMHKY 3a00J€BaEMO-
CTU U KJIMHHUKO-Tab0paTOpHbIE aCIEKThl TEUCHUS HH-
(eKMOHHBIX OOJIe3HEH: CKapiaTHHBI, WH(EKINOH-
HOT'O MOHOHYKJIE032, THEBMOHHH, BUPYCHOT'O TeTIaTHT,
Cpe/u TOCIHUTAIN3UPOBAHHBIX B MH(EKIIMOHHBIN CTa-
mronap IlaBrmogapckoil oOyacTHOM JeTCKOH OO0Ib-
HUILIBL

Marepuaisl 1 MeToJIbl HccsenoBanus. Hamu Obin
MIPOBEJCH PETPOCHEKTHBHBIN aHANIN3 MEIUIMHCKHX
kapt ¢ 2021 roxa mo 2023 roxa - neTeid, HaXOIUBITHUXCS
Ha CTAlMOHAPHOM JICUCHNH B HH(PEKIMOHHOM CTallHo-
Hape [TaBmomapckoit 00IaCTHOM JETCKOW OOTBHUIIBL.
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Kpureprem BKITIOYeHHS OBLT IUArHO3: WHPEKIIH-
OHHBIII MOHOHYKJIEO3, CKapjaTHHA, ITHEBMOHHS, BHU-
PYCHBIE TeTIaTUTHI.

KpurepueM HCKIIOYEHUS: MHKCT-MH(QHUIUPOBa-
HHe, HeMH(eKMOHHas (pOHOBaAs MAaTOJIOTHSI.

CraTtucTHUecKHi aHaJlM3 IOJYYEHHBIX JaHHBIX
MPOBEJICH ITyTeM BBIYUCICHUS CPEAHUX 3HAYCHUH B
nporpamme MS Excel.

PesynbraTsl 1 06CyKAEHUA.

1.MudexmmonHbi MOHOHYKIIE03. Cpenn nanneH-
TOB, TIpeo0Iaamy IeTH B Bo3pacte Ao 6 et — 28 ma-
mueHToB u3 41-ro (68,3%), B 3 pa3a meHsIe ¢ 6 10 12
net — 9 marenTos (22%) u 4-m (9,7%) 6s110 OT 12 110
18 ner. bonpumHCTBO 0Opamenuii 66110 B 2022 roy —
17 mauuentos (41%), ayth Menbie B 20231 15 (37%)
u9 (22%) 8 2021 rony.

120,00%

100,00% 97,50%
80,00%
60,00%

52,20%

40,00% 34,10%

20,00%

0,00%

YCTaHOBIIEHO, YTO MHTOKCHUKAIMS OTMEYalach y
BCEX MAIMEHTOB, IIPH 3TOM ObIJIa YMEPEHHOH, B IIpee-
nax ot 37,5 mo 38,8°C mnmuTeapHOCTBIO OT 5-TH J10 11
JIHEl - B moioBuHE ciiydaes B 2021 roxy, Toraa kak 60-
nee BelpaxkeHHOH 10 39,5°C u He menee 10 gHeil B
GonpinuHCTBE citydaeB 2022 u 2023 ropax.

[Tpu oneHKe KIMHUYECKHUX MPOSIBICHUH 1Tpeobiia-
Jajna runepeMus 3eBa — y 39 mauuenrtos (95 %), ToH-
3wt y 38-mu (92,6 %) 1 3aTpyAHEHHOE HOCOBOE JIbI-
xanue y 37-mu (90,2 %). Dk3aHTEMa SBIACTCSA PEIKUM
KIMHUYECKUM TIPOSIBIICHHEM, BCTpedanach y 5 00ib-
HBIX (12,1 %).

Taxoke y 40 mannentos (97,5 %) ObL1 BBIpaXeH-
HBII TUMQaIeHUT MWeHHbIX TUM}Ooy310B, y 21 pebenka
(52,2 %) Habmoaanack remnaToMeraius U CHHIPOM U~
tonuza, y 14-tu (34,1 %) crutenomeranus (Puc.1).

B KnnHuyeckne nposasaeHns

Puc.1. Knunuueckue nposienenust un@exyuoHHo20 MOHOHYKIEO03d.

He MeHee BaXHBIM 3TaroM HCCIECIOBAHMS SIBIISI-
eTcsl onpesesieHne Bo30yaAnTelst NHPEKIIMOHHOTO MO-
HOHYKJI€03a. MBI MCIIOJIb30BAJIM COUYETAHHE UMMYHO-
(hepMEHTHOTO aHanu3a, C BBIIBICHHEM crenudude-
cKkuX aHTuTen kiacca M k BOB, uuromeranosupycy
(LIMB) u Bupycy repreca denoBeka 6-ro tumna (BI'Y-
6), a TaKke METOJ] MOJIMMEPA3HON LIEMTHON peakuu, C
Ka4eCTBEHHBIM W KOJHMYECTBEHHBIM OIpe/IeICHHEM
JHK reprniec-BupycoB B OMOJIOTHYECKUX JKUAKOCTSX,
TaKMX KaK KpOBb W CIIOHA. B Hamem uccienoBaHWN
MIPEeNMyIIeCTBEHHBIM Bo30yauTeneM Obi1 BOB - 23 na-
meHTa (56 %), [IMB Bctpewancs y 6-x (14,7 %), BI'U-
6y 3-x (7,4 %), B9 (21%) cny4asx nabopaTopHO BbI-
SIBUTH BO30YyIUTENb HE YAAIOCh.

2. Ckapnatuna. Cpenu TOCIHTAIM3HUPOBAHHBIX
06110 93 MaNbuHKa 1 78 IeBOYEK, IPH STOM OCIIOKHEH-
HBIMA (QOpMaMH CKapIaTHHBI (THIEPTOKCHICCKOMH
(dopmoit) gare Oonenn TeBOYKH - U3 49 manueHToB 25
neBouek (51%). CpenHss npoIOHKUTEIEHOCTE TOCTIN-
Tanu3anuu Obuia — 9 THeH, MaKCUMalbHAsT TPOIOIDKH-
TenbHOCTh — 16 guell. Cpeau rocnUTalIu3upOBaHHBIX
I getei ¢ 2 1o 5 et - 96 nanmentoB u3 171 (56%),
a TaKkxe IIKOJIBHOTO Bo3pacta - 74 (43%), y aereit 1o
roma BbISBICHA ckapiatuHa y 1 pebenka (1%).
(Puc.5.). Tsoxemas gopma ckapiaTHHBI damie Obuia y
JIETeH TIocenIaroNIre IeTCKUEe Calbl U HEOPTaHN30BaH-
HBIX gereil y 42-x n3 97 (43%), Torna Kak y MIKOJIbHH-
KOB JIUMIb y 7-Mu 13 74-X (9%) (Puc.2).
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Puc.2. Konuuecmso cocnumanusupogannvix demeu no 603pacmam

JlaHHas cTaTHCTHKA HE YYUTHIBACT JIETeH, MOIy-
YaBUIMX aMOyJIaTOpHOE JICYSHUE C AMArHO30M CKapJa-
THHBI JIETKOH cTenieHu. Y 122 nereit ckapiaTuHa mpo-
TeKajia B THIIMYHO# (hopme, 49 neTel ¢ runeprokcuyie-
ckoii Qopmbl. B paspeze mo romam ormeuaercs

50%
45%
40%
35%
30%

25%

18%

20%

15%

10%

5%

0%
2021r.

YBEJIMYCHUE TOCIHUTAIM3UPOBAHHBIX JIETEH C OCIOXK-
HeHHBbIMH (popmamu ckapnaTunbl B 2022rozy: 3a 2021
rojl THIEepTOKCHYecKass (opMa CKapiaTHHBI 3apery-
ctpupoBana y 9 nereit (18%), B 2022 roay y 22 mereit
(45%), 3a 9 mecsuer 2023 roma y 18 mereit (37%)
(Puc.3).

45%
37%
2022r. 2023 .

Puc.3. l'unepmoxcuueckue popmuvl CKapIAmMuHbl.

Cpenu OCNIOKHEHUH CKapJIaTHHBI BBISBJIEHBI TOK-
cuyeckue renatutel y 20 nmerert (12%), BTOpMUHBIE
Hedputel y 3 nmerelt (2%), nmHeBMOHNK Y 6-X(3,5%),
WUTHI - 2 u3 171 (1.17%)), u apyrue ocnoxxHenus (12
nerert u3 171 (7%)). IIpu rocriuranmsanun y 53 nereit
n3 171 BBIABICHBI 00E3BOKUBAHUA B Pa3IMIHON CTe-
NICHH, B XOZE JICYEHHS 3TUM JIETAM NPOBOJHIACH HH-
(y3noHHas Tepanus KPUCTAJUIOWIHBIMH M KOJJIOWI-
HBIMH pacTBopamu, | pedenky u3 171 npoBomuiu He-
OJTHOKPaTHYIO TEMOTpPaHC()Y3HIO SPUTPOLUTAPHBIMHU

Maccamd. B mabopaTopHBIX UCCIEIOBAHUN CPEIH roc-
MMUTATU3UPOBAHHBIX JIUI] C JHATHO30M CKapiaTHHA Y
114 nmeteii 3 171 oTMeyasioch MOBEIIEHHE JIEHKOIU-
TOB KpOBH Ha ypoBHE 9-15 ThIC, ¥ 34 neteit u3 171 o1-
MEYaJIOCh TIOBBIIICHNE JIEHKOIINTOB KPOBH Ha YpPOBHE
16-20 Tteic, y 8 nereit u3 171 ormeuancs JieHKOIMTO3 B
nmamasone 21-25 TeIc, JEHMKOLMTO3 CBBINIE 25 TBIC
Habmomancs y 15 nereti u3 171. B neuennun npoBoammm
MOHOTEpAIHUIO aHTHOAKTEPUATIbHBIX ITpenaparoB y 154
neredt u3 171, 7 nereit u3 171 nony4anu KOMOMHAIUIO
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HEpe3epBHBIX aHTHOAKTEpHAIBHBIX IpenapaTos, 10 ge-
Teit m3 171 momydanu anTHOAKTEpHUANTbHBIC TIpErapaThl
pesepBa. Mcxon neuenus y 169 nereit uz 171 6bu1 ¢
yIydiieHueM, poaurenn 1 pebeHka 3abpanu peOeHKa

0e3 yIryqlIeHHs He JO>KAABIINCH ITOJHOTO Kypca Jede-
HUS IO/ PacIUCKy, ucxon y 1 pebenka u3 171 Obur 1e-
tanbHBIM (Puc.4).

B ToKcuyecKkmne renatuTbl
B BropuyHble HedpuUTbI
W [MHeBMOHMA

= uTWw

B [lpyrue ocnosKHeHna

W be3 ocnoxkHeHnn

Puc.4. Ocnooicnenus y demeii co ckapaamuHou.

3. [TneBmonus: Cpenyl manueHToB, MpeodiIaganu
netH 110 5 net — 16 mauuenTos (80%), 3 mamnueHTa ot 5
1o 14 ner (15%), crapie 14 net 6501 1 manueHt ( 5%).
[o pe3ynbraTaM HCCIIEIOBAHUS: JAJIUTENBLHOCTD JINXO-
paznku ot 3 o 7 mHeit Habronanacek y 17 nereit (85%),
6outee 8 et y 3 nereit (15%). [lpixaTenbHas HeqocTa-
TOYHOCTH ¢ carypanueii O2 — mmwke 93% y 19 nereit
(95 %).

JlabopaTopHble HaHHBIE JETEH C TSDKENBIM Tede-
HHUEM ITHEBMOHHH. 32 OCHOBY OBUIN B3SITHI CIIEIyIOIIHE
nokasatesu: o0Omuii ananu3 kpoeu, CPB, ra3sl kpoBu.
[o pesynbraTam: neiikonuro3 Habdmronaercss y 17 ae-
teit (85%), mo nerkorpaMMe CABUT BIpaBo y 15 nerei
(75%), noBeimenue yposus CPB y 15 nereit (75%), mo
ras3am KpOBH - anu03 061 y 16 mereit (80%).

4. BupycHble TenaTUThI.

3a 1Ba roga ObIIO TOCTIUTANN3NPOBaHO Oonee 20-
TU J€Tel C KIMHUKOMW renaTuTa, HO BCEro 3-U U3 HUX
OBUTH ICTUHHO-BUPYCHBIE TEIAaTUTHI, OOJIBIINHCTBO JKe
— BTOPHYHBIE TEHATUTHI HAa (POHE TSDKEJIOTO TEUEHMS
OCHOBHOTO 3a00JIeBaHMs, JUINTEIHHOTO TIIpHeMa aHTH-
OMOTHKOB, OBUIM M BIEPBBIC BHICTABIICHHBIE ayTOUM-
MyHHBIE cocTosiHUS. Tak B 20221 cTaiinoHapHOE Jiede-
HHE TOJIy4YiJIa IEBOYKa 5 JIET C OCTPHIM BHPYCHBIM Te-
narutom C (OBI'C), ©Oesxenrymnas ¢opma. B
71a00paTOPHBIX AAHHBIX y Hee ObIT muToim3 10 998
En/n AJIT u ACT 780 En/n. B 2023r. /IBa maiuenra ¢
BUpycHbIM TenatutoM A (OBI'A): mampumk 6 et
(AJIT mo 1200En/n , ACT mo 870 En/n, obmuii 6umu-
pyouH 70 MKMOIIB/1, IpsiMOiA 48 MKMOJIB/JT) ¥ IEBOYKA
14 ner (Luronus mo 3300 En/it AJIT u 2100 En/n ACT,
runepourpyonnemust 10 140 MKMOIb/, rue npsmoit
64 MkMOIB\T). XOTENOCh OBl OTMETHTb, YTO BCE CITyYan
OCTpBIX BUPYCHBIX I'€NIaTHTOB OBUIN CPEAHEH CTENEeHU

TspkecTH. Jletn ¢ OBI'A monHOCTBIO BRI3IOpOBENH. Pe-
6eHok ¢ OBI'C BnocieacTBUM MOJTy4YHiIa MPOTUBOBU-
PYCHYIO Tepamuio, JOCTUTHYB CTOMKOTO BHPYCOJIOTH-
YECKOTO OTBETA.

BriBonsr. MHpeEKITMOHHBIE 00IE3HA JETCKOTO BO3-
pacta He TepsoT akTyajdbHOCTh. Ilo mpoBeneHHOMY
aHaU3y CpeIy FOCHUTAIH3MPOBAHHBIX JIUI] B WH(ECK-
IMOHHBIA cTanmoHap IlaBnomapckoit obmacTHOM net-
ckoi 6onpHUIEI ¢ 2021 roma HaOII0[aeTCs TEHIEHIMST
K YBEIMYCHUIO 3JI0KAYeCTBEHHBIX (HOpM CKapIaTHUHBI,
[IPU HECBOCBPEMEHHOM OOPAICHUH 33 KBATUDHUITHPO-
BaHHOM MEIUIIMHCKOM MOMOIIBIO, BO3MOKEH JICTallb-
HBIN UCXO/I.

WH}eKIMOHHBI MOHOHYKIIC03 C TSDKEIIBIM Teue-
HUEM OoJipIlle BCTpEYANCs B paHHEM Bo3pacTe (BO3-
pactHas kareropus 0-6 J1eT), CO Bceil XapaKTepHOH JIst
HETO KIIMHHUKOH, U TeraToMeraiue (renaTuToM) B TOM
gucie. [I[penMyiecTBeHHBIM BO30yquTeneM HHpeKIm-
OHHOI'0O MOHOHYKJIE03a CPEI JETCKOr0 HACEJICHUS B
[MaBnonapckoit obnactu sBisiercst Bupyc OnmreitH
Bapp.

Tspxenoe TedeHre MHEBMOHUM TaK)Ke XapaKTepHO
JUIs Bo3pacTa A0 5 yer. BenymuMu KIMHUYECKUMH
MIPOSIBIICHUSIMH SBIISIIOTCSL UIMTENIbHAS JUXOpajAKa U
CHMIITOMBI JIBIXaTEJIbHOW HEIOCTATOYHOCTU. Y MOJIO-
BHHBI JIeTell Mpeodsagan JIEWKOIUTO3, CO CIABUTOM
BrpaBo, noseimeHue CPb, senenus anumosa.

Hcxonpl v MpOrHO3 MHEBMOHUU 3aBUCST OT TsDKe-
CTU TE€YEHUsI, HAJINYUS OCIIO)KHEHUH, UIMMYHHOIO CTa-
Tyca manueHTa. B OONbIIMHCTBE CITyYaeB IPH CBOEBpE-
MEHHOM U aJIeKBaTHOM JIEUEHUH MPOTHO3 MHEBMOHUU
OJIaronpUsTHBIN.
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People lose teeth for various reasons. In modern dentistry, complete prosthetics are performed in two ways:
implantation followed by prosthetics and restoration of the dentition using removable dentures. Implantation is an
expensive procedure. But sometimes it is impossible to carry out due to the clinical picture. An alternative remains
a removable prosthesis, affordable, but requiring a certain period of adaptation [1,4]. Sometimes, due to the ana-
tomical and age-related characteristics of the tissues of the oral cavity, complete dentures require functional im-

provements.

Keywords: removable dentures, bone protrusions, treatment method.

In the practical work of a doctor, there is no meth-
odological approach that takes into account the clinical
condition of the torus and its sensitivity, and subse-
quently high-quality isolation in the prosthesis. It is
known that it is necessary to isolate the torus on a re-
movable denture [2]. In addition, due to the physical
and mechanical properties of plastic, denture bases
cause a lot of trouble for dentists. Solving these prob-
lems improves the quality of removable dentures.

The purpose of the study is to study and systema-
tize the clinical manifestations of the torus and evaluate
the effectiveness of using two-layer bases in removable
prosthetics.

Material and methods

In the orthopedic dentistry clinic, 104 patients
were examined and undergo orthopedic dental treat-
ment, 37 of whom made up the comparison group. The
majority of those examined were persons aged 60 years
(27.9%), 70 years (37.5%) and over 70 years (34.6%).
The majority of patients are women (61.5%). In total,
we manufactured 191 dentures, including 72 dental
units in the comparison group and 119 dental units in
the main group. In the main group, 74 (62.2%) dentures
were made for patients with complete absence of teeth,
and 45 (37.8%) for patients with partial absence of
teeth. In the comparison group, there were 43 (59.7%)
dentures with complete absence of teeth, and 29
(40.3%) with partial absence of teeth. For patients of
the main group with complete absence of teeth, 38 den-
tures with a soft lining were made from Gossil (Russia),
Fuji (Japan) - 19, Mucoprene (Germany) - 17 dentures.
With partial absence of teeth, 22 units were made from
Gossil, 14 from Fuji, and 9 from Mucoprene. Clinical,
morphological and physical-mechanical studies were
carried out on patients. Along with generally accepted
methods, special studies were carried out (determina-
tion of pain sensitivity, gnathodynamometry, physical
and mechanical studies of soft pads). Results of the
study: 47.9% of those examined in the comparison

group and 55.3% in the main group complained of im-
paired chewing and poor fixation of dentures on upper
and lower jaws, depending on the degree of atrophy of
the alveolar processes. 39.3% of patients in the control
group and 46.8% of the main group noted disturbances
in aesthetics, speech, and pain under dentures. Accord-
ingly, 13.8 and 31.9% of patients complained of lack of
stabilization, poor-quality prosthesis and the need to re-
place the old prosthesis with a new one. Thus, almost
all patients came with a certain complaint about the re-
movable denture. The nature and frequency of com-
plaints correspond to the degree of atrophy of the alve-
olar processes, the quality of the manufactured dentures
and the hygiene of the oral cavity and dentures. An
analysis of complaints from patients with partial ab-
sence of teeth showed that the largest number of com-
plaints were made about violation of clasp fixation and
chewing disorders: in the comparison group 31.5%, in
the main group - 42.1%. Speech and aesthetic disorders
occurred in 27.6 and 31.5% of those examined, respec-
tively; pain under the prosthesis and poor quality pros-
theses — in 6.6 and 13.1%, which depended on the de-
gree of atrophy of the alveolar processes. The main rea-
son for tooth extraction in patients with complete and
partial absence of teeth was periodontal disease. There
were 81.0% of such patients in the comparison group
and 87.0% in the main group. Complications of caries
were the cause of tooth loss in 13.0% of patients with
partial absence of teeth and in 19% of patients with
complete absence of teeth. In patients of the main group
(50.0%) with complete absence of teeth, type Il atro-
phy of the alveolar process was often encountered.
There were slightly fewer patients (25.0%) with type
IV atrophy. In patients with partial absence of teeth, in
the presence of removable dentures, gnathodynamom-
etry indicators were significantly higher (40 kg/cm2 or
more). In the presence of complete removable dentures,
the lowest indicators were recorded with class 11 atro-
phy of the alveolar processes according to Oxman (20
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kg/cm2) in the area of the chewing teeth. When study-
ing the conditional strength during elongation, the Gos-
Sil material had the maximum value - 5.2 + 0.17 MPa.
Silicone materials - Fuji, Mucoprene - are somewhat
inferior to it in this indicator. The Mucoprene material
has the highest relative elongation coefficient (650%),
which indicates very high strength. When studying re-
sidual elongation, the GosSil material had a higher
value - 3%, the minimum value of this indicator was for
Fuji and Mucoprene - 1%. Approximately the same val-
ues for the material Mucoprene and GosSil were ob-
tained when measuring stress during elongation, while
Fuji had a slightly higher elasticity - 1.2 MPa. Thus, all
materials used, based on physical and mechanical re-
search, comply with international standards and can be
used in orthopedic dentistry. Determination of the pain
sensitivity of the mucous membrane of the prosthetic
bed showed that the most sensitive areas are sharp bony
protrusions, exostoses and the torus area on the upper
jaw. In some cases, only touching caused pain in pa-
tients, which is an easy basis for classifying the torus
according to sensitivity. In the clinic of orthopedic den-
tistry, we have identified three types of sensitivity of
the oral mucosa covering the torus of the upper jaw:
Type | — mild sensitivity, existing bone formations
without clear boundaries, the mucosa is of sufficient
thickness, pain appears with strong pressure; esthesi-
ometry indicators — 10 g/cm2 or more; Type Il — bone
formation with clearer boundaries, the mucosa is thin,
painful on palpation is determined; esthesiometry indi-
cators — up to 10 g/cm2; Type Il — the palatine torus
has a clear or pronounced border, can occupy a large
area of the palatal suture, the mucosa is thin, atrophic,
painful when touched, the relief of bone formation is
noticeable upon examination, esthesiometry indicators
are 0 g/cm2. This classification helped us in the manu-
facture of the following types of two-layer dentures:
with type | of the palatine torus, we consider it possible
to manufacture removable dentures from acrylic plas-
tics; only if the patient desired, two-layer bases were
made. In the presence of types I1-111 of the torus sever-
ity, we recommended only removable laminar dentures
with a soft lining [3]. We have developed the techno-
logical features of manufacturing soft linings. Thus, in
the presence of a type Il palatal torus on the model, the
palatal torus was isolated over the entire area of the
bone formation using one layer of clasp wax. When
type Il torus is pronounced, we isolated it with two lay-
ers of clasp wax, followed by the production of a two-
layer base. After checking the design of the prosthesis
in the patient’s oral cavity, the dental technician re-
moves the wax base with artificial teeth from the
model. On this model, a silicone plate with the thick-
ness of clasp wax is placed in the torus area along the
outlined border. A layer of clasp wax (0.4-0.5 mm) is
applied to the entire surface of the model along the bor-
der of the future prosthesis, taking into account the out-
lined boundaries. This wax base is then removed from
the model and left aside. The base with artificial teeth,
which were placed in the patient’s oral cavity, is
formed, plastered in a cuvette and the wax is boiled.
After cooling, a wax substrate made of two-layer clasp
wax with a thickening in the torus area made of silicone

is installed on the cuvette with a model without artifi-
cial teeth. Using a warm hairdryer, press it tightly onto
the surface of the model. Acrylic plastic is molded, both
parts of the cuvette are connected and placed under a
press. Remove from the press, open the cuvette and boil
the wax base. The surface of acrylic plastic is treated
with adhesive and molded from soft plastic, followed
by welding in the usual way. With this type of work,
the total thickness of the prosthesis base will corre-
spond to the wax plate. This achieves sufficient isola-
tion of the torus, which ensures painlessness when us-
ing removable dentures. This approach is successful for
clinicians. This technique was used for sharp bony pro-
trusions, exostoses, pronounced torus and other bone
formations that do not allow for the usual traditional or-
thopedic treatment with removable plate prostheses. In
the orthopedic dentistry clinic, we manufactured 38
dentures with a two-layer base from Gossil, 19 from
Fuji and 17 from Mucoprene for patients in the main
group with complete absence of teeth. In case of partial
absence of teeth, 22 dentures were made from Gossil,
14 from Fuji, 9 from Mucopren. A total of 119 dentures
were made. Observation was carried out over a period
of 1 to 6 months. In the first days of using removable
plate dentures with a soft lining, patients anxiously an-
ticipated the sensation of pain. Improved functional
qualities allowed patients to fully use prostheses right
from the first days. There were complaints of pain in
individual points under the prosthesis, which were eas-
ily eliminated. The patients fully performed the act of
chewing and felt comfortable. After 3-10 days, the pa-
tients fully adapted, successfully used the prostheses
and had no complaints, noted better fixation of the pros-
theses, no pain under the prosthesis, but some remained
wary of pain or possible breakage of the prostheses.
Clinical studies over time (1, 6, 90 and 180 days)
showed that the use of soft linings in removable pros-
thetics led to good fixation of complete removable den-
tures in 72.7% of cases, satisfactory fixation in 46.9%.
In our practice there were 2 negative cases. In the first
case, the patient began to smell the smell of laundry
soap when using a two-layer base made of Fuji mate-
rial. The prosthetics are made from Gossil material. In
the second case, the soft lining from Gossil along the
edges of the prosthesis became frayed, i.e. part of the
outer surface of the lining from Gossil moved away
from the main mass in the form of wide threads. We cut
off the threads and re-polished the prosthesis. The pa-
tient successfully uses dentures. Conclusion Analysis
of complaints among people using complete removable
dentures in the complete absence of teeth about a vio-
lation of the act of chewing and poor fixation of den-
tures are found in 55.3%, and among people with re-
movable dentures with partial absence of teeth, the larg-
est number of complaints about violation of clasp
fixation are made by 42. 1%.. Analysis of gnathodyna-
mometry and physical-mechanical studies of soft pads
from different countries, such as Gossil (Russia), Fuji
(Japan), Mucoprene (Germany), showed their effec-
tiveness and the possibility of using two-layer bases in
an orthopedic dentistry clinic.
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Conclusion.

A clinical classification of the torus has been de-
veloped, which allows clinicians to successfully isolate
bone formations while maintaining the quality of man-
ufacturing prostheses using developed and recom-
mended technologies for manufacturing two-layer ba-
ses in removable dentures.

References:
1. Akbarov A.N., Irsaliev Kh.l., Achilov Kh.I.
Effektivnost' primeneniya preparata «FarGALS» u
patsientov v protsesse adaptatsii i polnym s"emnym

plastinochnym protezam // Stomatologiya. — 2018. —
Nel. - S. 32-35.

2. Lebedenko l.Yu., Kalivradzhyan E.S.
Ortopedicheskaya stomatologiya. M., 2012. — S.640.

3. Ruzuddinov N.S. Rezul'taty ispol'zovaniya
razlichnykh myagkikh podkladok v s"emnom protezi-
rovanii // Nauka i praktika stomatologii Kazakhstana -
2007: Tez. dokl. 7-go Mezhdunar. kongressa. — Al-
maty, 2007.

4. https://zub.ru/articles/protezirovanie/57250-
protezirovanie-pri-otsutstvii-bolshogo-kolichest-
vazubov/



Norwegian Journal of development of the International Science No 132/2024 49

METHODS FOR DETERMINING IMPLANT STABILITY AT DIFFERENT TIMES OF THE
OSSEOINTEGRATION PROCESS

Abstract

Jafarov R.,

Doctor of Philosophy in Medicine

Head of the Department of Dentistry

Faculty of Medicine, Nakhchivan State University
Nakhichvan. Azerbaijan

Aliyev V.

Doctor of Philosophy in Medicine,

Department of Dentistry Faculty of Medicine, teacher
Nakhchivan State University

Nakhichvan. Azerbaijan
https://doi.org/10.5281/zen0do.11199296

In the last decade, dental implantation has taken a strong place among the main dental activities. The main
directions of research in dental implantology, according to many scientists, are: the study of osseointegration pro-
cesses; development of methods for assessing osseointegration; expansion of indications for implantological treat-
ment; development of dental implants from new biocompatible materials; improvement of implantation techniques
using means that improve the process of osseointegration [1,2,5,6,8,9,10].

Keywords: implants, osseointegration, methods for determining stability.

One of the most important criteria for the success-
ful and long-term functioning of dental implants and
the effectiveness of implantation is the rigidity of their
fastening, which changes during the process of 0sseoin-
tegration in the postoperative period and at subsequent
stages of operation [3,11]. Osseointegration is a biolog-
ical phenomenon that means the fusion of a non-living
(metal) element with living tissue. R.l. Bagantag [4] de-
fined osseointegration as “the apparent direct attach-
ment or attachment of living bone tissue to the surface
of the implant without the introduction of a layer of
connective tissue.” The possibility of osseointegration
has been proven beyond any doubt, but success de-
pends on careful treatment planning, impeccable surgi-
cal intervention, the correct selection and manufacture
of a prosthetic structure, and the characteristics of the
body [2,3,4,5]. Undoubtedly, the most important con-
dition for implant integration is primary stability, and
the stability of the implant at different times during the
osseointegration process and after its completion is a
reflection of the reliability of osseointegration. The first
two weeks after surgery are quite important for the de-
velopment of inflammatory complications and further
prognosis for the success of dental implantation [2].
Today, three main options for organizing tissue at the
implant-bone interface are known: the first and most
optimal is direct contact of bone tissue with the surface
of the implant, i.e. osseous integration or (osseointegra-
tion); the second option is indirect contact, when a layer
of connective tissue is formed between the bone tissue
itself and the surface of the implant, consisting mainly
of collagen fibers and coarse-fibered bone tissue, i.e.
fibroosseous integration or (fibroosteointegration); and
third, the most unfavorable is the formation of fibrous
connective tissue on the surface of the implant, i.e. con-
nective tissue integration.[2]. Currently, the following
research methods are used to assess the degree of osse-
ointegration and stability of dental implants

[7,8,10,12]: 1. Clinical assessment of stability: identi-
fying the presence or absence of mobility of the implant
and the prostheses resting on it, as well as assessing the
condition of the gingival tissue<« cuffs>. 2. X-ray ex-
amination: the main characteristic is loss of bone tissue.
This parameter reflects the degree of vertical and hori-
zontal resorption of the bone tissue surrounding the im-
plant, as well as determining the density of the bone tis-
sue around the implant. 3. Gnathodynamometry and
echoosteometry. 4. Torque test using a torque wrench
5. Periotestometry: use of the “Periotest” device to as-
sess the resistance of the implant to horizontal load. 6.
Method of frequency resonance analysis. To determine
the condition of the bone tissue around dental implants,
a number of x-ray examination methods are used
[9,10]. Targeted visiography allows a more detailed
analysis of the condition of the periapical tissues of the
selected segment, and also allows one to determine the
so-called optical density of bone tissue, but does not
make it possible to assess the functional condition of
dental implants load[10]. Today, at the stages of plan-
ning dental intraosseous implantation, its implementa-
tion and dynamic assessment of results, the method of
computed tomography (CT) and magnetic resonance
imaging (MRI) is used. X-ray computed tomography -
allows you to obtain a layer-by-layer image in a three-
dimensional plane of the studied area of bone tissue, in
a volumetric ratio of 1:1. The method is based on re-
cording the energy of a beam of X-ray radiation passing
through an object at different angles while rotating the
tube, using highly sensitive sensors that convert the re-
ceived information into electrical signals. RCT makes
it possible to determine with high accuracy the metric
characteristics of the area under study, which is im-
portant at the stage of planning and installation of den-
tal implants [12]. Using computed tomography data, it
is possible to create an anatomical model of the jaw,


https://doi.org/10.5281/zenodo.11199296

50 Norwegian Journal of development of the International Science No 132/2024

which allows for a detailed study of the area of pro-
posed implantation [10]. To assess the osseointegration
of dental implants using this method, the density of the
peri-implant bone tissue is determined. However, the
use of this method is associated with significant radia-
tion exposure to the patient. Magnetic resonance imag-
ing is a method of radiation diagnostics based on re-
cording the energy emitted by protons of hydrogen nu-
clei in the internal environments of the human body
when they return from an excited state to their original
state (so-called relaxation). MRI allows you to obtain
images in any plane - frontal, sagittal, axial, etc., which
can then be reconstructed into three-dimensional im-
ages. This method has advantages in visualizing soft
tissues, such as muscle, fat, cartilage, etc., which makes
its use especially necessary when studying the TMJ,
mucous membranes of the paranasal sinuses and oral
cavity, salivary glands and other soft tissue structures
of the head and neck . The method is not burdensome
for the patient and does not have any harmful effects on
his body. In turn, to a certain extent, there are limita-
tions in the use of this method for the dynamic assess-
ment of the results of dental implantation, which is as-
sociated with distortion of the research results due to
the magnetic resonance effect on metal inclusions [10].
Despite the possibility of obtaining comprehensive in-
formation about the state of bone tissue when conduct-
ing data research methods and their application in eve-
ryday practice are inaccessible to most clinicians,
which is primarily due to financial and economic is-
sues. According to the literature, at present, panoramic
radiography is most often used when conducting x-ray
examinations in clinical practice of dental implantation;
cephalometric radiography and intraoral radiog-
raphy[10,11,12]. Among modern clinical methods for
assessing the osseointegration of dental intraosseous
implants, attention should be paid to the periotestome-
try method. This technique involves the use of the
“Periotest” device, developed by Siemens and the Uni-
versity of Tuebingen (Germany), which carries out
electronically controlled and reproducible percussion
of a tooth or implant. The method is based on the reg-
istration of mechanical vibrations converted into an
electrical impulse [1,7]. The periotestmetry method
was developed to assess the attachment strength and
damping characteristics of a natural tooth surrounded
by the periodontal ligament and only then began to be
used to assess the attachment strength of dental im-
plants. This method is now quite widely used to assess
the readiness of implants for functional loads during re-
constructive operations. Currently, the attention of cli-
nicians and researchers has been attracted by a new
method for assessing the stability of implants using the
method of frequency resonance analysis [5,6,7]. The
method of frequency resonance analysis of implants
was proposed by N. Meredith in 1997. The method is
based on recording resonant electromagnetic oscilla-
tions of the implant and surrounding bone when ex-
posed to an electromagnetic field through a magnetized
pin. The resonance frequency, being a measure of the
stability of implant fixation (corresponding to the de-
gree of its osseointegration), is calculated based on the
response signal. Implant Stability Coefficient ranges

from 1 to 100 units. The higher the value, the greater
the stability of the implant fixation. A number of scien-
tists have tested the validity of the opinion on the ad-
visability of using tapered implants and drills of smaller
diameter than the implant to achieve strong primary sta-
bility. 127 implants with both immediate and delayed
loading were studied [5,7,8]. The authors experienced
a large number of complications after one year (17.3%);
more in the upper jaw (19.7%) compared to the lower
jaw (5.9%). Failures were more observed in bone types
-1V (27%), less in types I-11 (8%). The authors con-
cluded that high primary stability from compression of
bone tissue by conical implants and narrow drills is
temporary; it decreased due to mechanical relaxation of
the bone trabeculae. A number of authors recommend,
depending on the primary indicators of frequency reso-
nance analysis, choosing a single or two-phase tech-
nique for using implants [1,5,6]. They believe that res-
onance frequency analysis can reveal the decreasing
stability of implants due to overload, which will allow
measures to be taken to treat them. An analysis of the
few published studies on the use of frequency reso-
nance analysis in implantology shows the promise of
the method in determining indications for immediate
and early loads and in dynamics for a comprehensive
assessment of the effectiveness of implantation. Thus,
the frequency resonance analysis method provides the
opportunity to clinically measure the stability of the im-
plant and evaluate the effectiveness of dental implanta-
tion in conditions of bone tissue deficiency.

Conclusion. Thus, osseointegration is not a frozen
process, but a process that changes over time. There-
fore, it is very important to know, understand and fol-
low its basic principles when choosing both surgical
and orthopedic tactics in order to achieve satisfactory
clinical results, as well as to use modern and informa-
tive methods for assessing the degree of osseointegra-
tion and stability of dental implants.
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In the article, the author argues that the subject-environmental approach plays a significant role in transform-
ing the content of the tutoring model. The author examines the definitions of "educational environment™ and "sub-
jectagency," acknowledging their integrative nature. According to the author, the subject-environmental approach
is effective because it focuses on utilizing the potential of the interaction between the environment and the subject,
thereby promoting the development of students' universal competencies.
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The subject-environmental approach integrates
the provisions of environmental and subjective ap-
proaches, expanding the scope of their influence in the
tutoring process. Addressing the subject-environmental
approach emphasizes the interaction and mutual influ-
ence between the environment and the subject. From
the perspective of the subject-environmental approach,
the environment is not only a means of formation but
also a means of personality development. The subject-
environmental approach is aimed at studying and uti-
lizing the developmental potential of the interaction be-
tween the environment and the subject [14, p. 12].

The concept of the educational environment in
pedagogical science is considered from two perspec-
tives: in a broad sense, it is an educational space where
pedagogically organized development of personality
takes place, as a specially created system of organizing
the life of an individual according to pedagogical goals,
aimed at shaping their attitude towards the world and
people; in a narrow sense, it is a multilevel system of
factors (circumstances, conditions, influences, opportu-
nities for personality development) that ensures optimal
parameters of educational activities for a particular ed-
ucational subject in all aspects - goal-oriented, re-
source-based, content-based, procedural, outcome-
based, influencing the formation and functioning of in-
dividuals in society, their abilities, needs, interests, and
consciousness [4; 12; 15; 16].

Researchers who have conducted a thorough anal-
ysis of the concept of "educational environment™ pro-
vide their generalizations regarding the term and its
structural components. Thus, O. Petrenko, summariz-
ing his research on the definition of "educational envi-
ronment,” concludes that the term "educational envi-
ronment" can be referred to as "the natural or artificially
created environment of participants in the educational
process in the space of education, which includes the
content and means of education aimed at ensuring pro-
ductive creative activity of the individual, their educa-

tional development, a system of relations between peo-
ple united by common pedagogical and educational ac-
tivities” [8, p. 10].

R. Zhoga analyzed the essence of the concept of
"educational environment," based on which we can de-
termine that the common characteristics of explaining
the term are: a system or set of influences, opportuni-
ties, resources, components - specially created or de-
signed; providing or creating opportunities for person-
ality development [3, p. 168]. L. Karpova substantiates
the position that the following features are characteris-
tic of the educational environment: integrity, systema-
ticity, unity, variability, structuredness, organization,
flexibility, communicativeness, eventfulness, cultural
appropriateness, openness, stability, dialogueness,
functionality, adaptability, and the ability for self-or-
ganization and self-development, and optimally created
educational environment is a means of personality de-
velopment [4, p. 67]. The researcher also notes that in
defining the structural components of the educational
environment, repetitive elements such as material-tech-
nical, psychological-didactic, social, communicative,
educational, content-methodological, etc., are quite
common.

O. Mezentseva, based on the works of Ukrainian
and foreign scholars, has developed a three-level model
of the educational environment of a general secondary
education institution, consisting of the following com-
ponents: content-didactic component (educational con-
tent; forms and methods of teaching organization; sys-
tem of assessment of personal development of students;
psychological-pedagogical support; connection with
pedagogical science); social component (features of the
subjects of the educational environment; community
values; communication sphere; activity sphere; organi-
zational conditions and management); subject-spatial
component (architectural-aesthetic organization of liv-
ing space; conditions for movement and placement of
students; special attributes of the educational process;
organization of extracurricular space) [10, p. 112]. O.
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Yezhova identifies the main blocks of the educational
environment as material-technical, educational, and
communicative. Under the material-technical block,
the researcher understands the spatial-object compo-
nent; under the educational block - content, forms, and
methods of teaching and upbringing; under the commu-
nicative block - relationships between student and ped-
agogical collectives in general and within each of them
individually [2, p. 149].

Based on the study of theoretical scientific-peda-
gogical developments, we can conclude that the educa-
tional environment is interpreted as a social space in
which the interaction of its participants takes place; as
a set of influences and means of personality develop-
ment. The tutoring process requires a variable educa-
tional environment to focus on the active position of the
participants in this process, stimulate initiative, orien-
tation towards the child, individualization, and person-
alization (which entails subject-subject relations), and
provide opportunities for freedom of choice. It is also
noteworthy that in modern conditions, flexibility, open-
ness, and mobility are important characteristics of the
educational environment.

Let us specify the subject-environmental approach
in transforming the content of the tutoring model. It's
essential for us to emphasize that the educational envi-
ronment of a general secondary education institution is
a specially organized complex of conditions for the tu-
toring process, aimed at developing students' universal
competencies. The active and full utilization of the op-
portunities provided by the school's educational envi-
ronment ensures the successful development of stu-
dents' personalities. Thus, it is necessary to organize the
educational environment in such a way that every stu-
dent can master it and participate in its development
[11, p. 221]. We agree with the opinions of L. Khim-
chuk and 1. Chervinska that the subject-environmental
approach contributes to the methodological orientation
of tutors towards improving the developmental poten-
tial of the interaction between the subject and the envi-
ronment and characterizes the integral system of ac-
tions of the subject in a particular environment, leading
to qualitative transformation of this environment
through mutual influence [13, p. 50].

The concept of subject agency in the educational
process, particularly in tutoring, is defined by research-
ers as the active, purposeful, initiative, creative, and
constructive position of the individual in everyday life
[6, p. 53]. A. Boyko notes that "...the recognition of the
uniqueness and intrinsic value of each individual, en-
dowed with their unique natural data, subjective social
experience, and competencies, capable of initiative, ac-
tivity, and independence as the subject-possible basis
of human existence" lies at the core of subject agency
[1, p. 15]. Thus, the emphasis is placed on the aware-
ness of the individual's right to their own opinion, free-
dom of choice, freedom of action, i.e., self-awareness
as an autonomous, independent subject of social action,
and readiness to influence social reality in various
spheres of public life, being an active participant in
transformative actions within it [19, p. 511].

Let us consider the subject approach from the per-
spective of the development and self-development of
the student's personality: the subjective position is the
basis for the self-development of the individual, their
individuality; the teacher's agency serves as a catalyst
for the development of the student's agency; from the
perspective of the tutoring process - the development of
the student's agency characteristics [5]. Such character-
istics may include: persistent internal motivation for
development and self-improvement; the presence of
value orientations that determine behaviour and are
regulated by internal life goals and values; flexibility in
designing one's own individual educational trajectory;
the ability to regulate one's behaviour in achieving
goals and solving tasks; the ability to evaluate one's de-
cisions, actions, analyze them, compare them with one's
own plans and the plans of other people; the ability for
equal interaction with the surrounding world [7, p.
106].

The agency of an individual is not a constant char-
acteristic but exists under certain conditions, namely
within the societal context, which directly determines
the possibility of manifesting the agency-related quali-
ties of the individual or agency of the individual during
a specific period [17, p. 16]. In the context of tutoring
activities, the formation of subject agency among high
school students lies predominantly within the school
environment. The educational environment of a general
secondary education institution represents a unique so-
cio-cultural space where the formation of students'
agency occurs. Within the educational environment of
the school, social interactions take place, which are
modelled within the educational institution and directly
influence the formation of students' agency during tu-
toring activities [17, p. 16].

We agree with the opinions of O. Yakymovych
and Y. llchyshyna that the advantages of the subject-
environmental approach in educational practice, partic-
ularly in tutoring, include: 1) researching the situation
of personality development in the conditions of a spe-
cially created environment and studying the issue of
their integration; 2) the influence on the student is
mostly mediated; 3) the subject-environmental ap-
proach allows the student to independently navigate in
the accelerated flow of information while ensuring
maximum adaptation; 4) this approach, by involving
the student as a subject in the educational process and
utilizing the entire arsenal of tutoring tools, allows the
development of a technology that takes into account the
impact on all analyzers, promoting integrity and har-
mony in influencing the personality [18, p. 353].

Therefore, as a methodological approach, the sub-
ject-environmental approach in transforming the con-
tent of the tutoring model can be a strategy for address-
ing issues related to the development of students' uni-
versal competencies through the transformation of the
educational environment [9, p. 193]. Drawing on the
research of Ukrainian scholars [9; 13], we identify the
following main principles of the subject-environmental
approach: principles of humanism, activity, partner-
ship, cooperation, reflexivity, individualization, dyna-
mism, initiative, responsibility, and lifelong learning.
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Abstract

Language has a complex concept in historical and social signs, and to this day there are different definitions
and ways of giving meaning by many scholars and linguists. Some argue that language is a biological, some psy-
chological, and some sociological phenomenon. Language is a biological, psychological, and sociological phe-
nomenon, playing an important role in how people communicate with each other. Language is the biggest factor
that differentiates humans from other living things. Currently, there are many languages in the world, and there is
no complete information about the accuracy of this number. But it is thought that there are about seven thousand
languages. Today, English is one of the most widely spoken languages in the world. English plays a fundamental
role in diplomacy, trade, maritime, scientific and technical fields and information dissemination. In many coun-
tries, a foreign language is taught as the main language in educational institutions.

Researcher Naomi Chomsky introduced the theory of "Common Language Grammar™ and emphasized the
common features of different languages. There are many similarities between English and Azerbaijani languages
in terms of grammatical and word-editing processes. Both languages have slang and their basic functions are the
same. According to the structure of slang, its types are divided into three types: simple, correction and complex.
There is a classification for independent slangs in English, but not in Azerbaijani. Studies have shown that the

slangs of the two languages have similar and different aspects.

Keywords: English language, Azerbaijani language, slangs, similarities, differences

INTRODUCTION

Research on different aspects of language has
aroused wide interest among linguists. Language has
been analyzed from different perspectives by biologi-
cal, psychological and sociological. There are many
languages in the world, but the exact number has not
been determined. Language plays a key role in human
communication and is the main factor that differenti-
ates humans from other living things. Slangs have at-
tracted attention as an important object for studying
language dynamics and social relations. Different char-
acteristics and usage of slangs in English and Azerbai-
jani languages were investigated. Unlike vulgarisms,
slangs represent more informality and help express
ideas more concisely. The research is conducted in or-
der to understand the semantic features of slangs and
the dynamics of the language. A comparative analysis
of slangs in English and Azerbaijani languages gives
new ideas about the universality and characteristics of
the language. The importance of the research is that it
helps us better understand the evolution of language
and human relationships. Contextual analysis, cogni-
tive-linguistic analysis form the theoretical methodo-
logical base of the research work. With the help of this
method, the onomasiological typology of slangs (being
a universal and special event) is clarified.

Differences and similarities of slangs used in
English and Azerbaijani languages

Language is a very complex concept that has been
of interest to many scientists, researchers and linguists
throughout the ages. Various definitions and concepts
have been formed about language. Some scientists have

tried to explain language as a biological phenomenon,
some as a psychological phenomenon, and some as a
sociological phenomenon. Language is a biological,
psychological, and sociological phenomenon and plays
a leading role in people's communication with each
other. And as many scientists have emphasized to this
day, language is the biggest factor that distinguishes
humans from other living things. There are many lan-
guages in the world. Despite the large number of stud-
ies carried out to date, it is still impossible to say ex-
actly the number of languages that exist in the world.
After numerous studies, this number is estimated to be
around seven thousand. Today, English is one of the
most widely spoken languages in the world. English
language is famous in the world as the language of di-
plomacy, commerce, seafaring, scientific-technical and
mass information. Currently, English is taught in many
educational institutions as the main foreign language in
our Republic.

Naomi Chomsky, a researcher of world languages,
tried to point out the common features of different lan-
guages in his theory of "Universal Grammar".

As we know, the English language belongs to the
inflectional language, and the Azerbaijani language be-
longs to the iltisagi or agglutinative language group.
But despite belonging to different language groups, the
grammar of these languages has similarities in many
aspects. For example, the main parts of speech are the
same in both languages: noun, adjective, number, verb,
pronoun and adverb. Another similarity is manifested
in the process of word correction. Thus, both prefixes
and suffixes are used when creating a new word in both
languages, etc.
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The names of many scientists and researchers who
conduct a comparative analysis of the modern English
and Azerbaijani languages in Azerbaijan can be men-
tioned. O.l. Musayev, N. Valiyeva, E. Hajiyev, A.
Huseynov, D. Yunusov, J. Akhundov, Z. Verdiyeva, F.
Veysalov (Veysalli), N. Yusifov, S. Abdullayev, these
are significantly different from each other. conducted a
comparative analysis of the two languages and noted
interesting facts about this topic in their scientific
works.

In this part of the presented thesis, we will try to
show the differences and similarities in the use of slang
in these comparable languages.

This is where the first similarity between English
and Azerbaijani slangs begins. Thus, both in English
and in Azerbaijani, slangs are expressions and words
created by certain professions and groups of people in
society and understood by them. In both languages,
most of the slangs belong to non-literary language, in-
formal spoken language, but not to literary language,
written language, official spoken language.

In both languages, slang can first be a neologism,
then a common word, and finally an archaism, or it can
take a fixed position in the language.

In both languages, the functions of slangs in the
language are to show one's sincerity to the other party,
to create laughter or mockery in the language, to
achieve privacy and secrecy in certain groups, to avoid
long expressions and to make it possible to say it more
briefly, etc.

According to the structure of slangs in both Eng-
lish and Azerbaijani languages, they are divided into
three types: simple, correct and complex. Among them,
the most used ones are considered complex slangs (Mu-
sayev, 2003).

In addition to similarities in the use of slangs in the
English language and slangs in the Azerbaijani lan-
guage, there are also a number of different features.
Thus, the slangs used in the English language are only
related to the English culture, the unique way of life and
thinking, everyday life, customs and traditions of the
social classes of the English society. The fact that Eng-
lish slangs are not understood by speakers of other lan-
guages, including the Azerbaijani language, is related
to these national characteristics (Abu, 2004). These na-
tional characteristics have been assimilated by English-
speaking peoples over the centuries, polished in their
languages and expressed the objects and concepts un-
derstood by the representatives of English-speaking so-
cieties. Naturally, the words and phrases that express
these concepts and realities reflected in the way of life
and thinking of English-speaking peoples are not im-
mediately understood by the speakers of other lan-
guages, and naturally, the understanding of the mean-
ing they carry requires some explanation. For example,
the word toboggan ("a type of ski") of Hindu origin
used in the American version of the English language
does not have a direct lexical equivalent in the Azerbai-
jani language, because the object itself, that is, this type
of ski, is not typical for the life of Azerbaijanis. For this
reason, if it is found in the English text, the translation
of this word into Azerbaijani is possible only through

description (a type of ski belonging to American Indi-
ans) (Hajiyeva, 2014).

Slang is a branch of metaphorical expressions
widely used in the English language as well as in vari-
ants of the English language. These expressions are
used in order to make the speech lively, emotional, ef-
fective, and expressive, and because they are distin-
guished by their conciseness and brevity, they are used
by large groups of the English-speaking population and
are widely represented in the vocabulary of the English
language due to their artistic features. The noted artistic
and linguistic importance of slangs opened the way for
their in-depth study in Western linguistics and led to the
emergence of dictionaries covering slangisms in Eng-
lish-speaking countries. This fact is another nuance that
distinguishes slangs in English from slangs in the Azer-
baijani language, which is that slangs in the Azerbaijani
language have not been studied extensively and dic-
tionaries have not been developed (Boase-Beier, 2004).

Another difference between slangs in the Azerbai-
jani and English languages is related to their classifica-
tion, while in English there are general and special
types of slangs, there is no such classification in the
Azerbaijani language (Hajiyeva, Nacafova, Jafarov,
2014).

There are five types of slangs in English: lively
and creative slangs, flippant (non-serious slangs), imi-
tation slangs, slangs created as a result of abbreviations,
slangs created by cutting words. Although this division
is not carried out in the Azerbaijani language, when we
look at the language, we can determine that this divi-
sion is a common feature for slangs in the Azerbaijani
language.

Today, the use of slangs, whether in English or in
Azerbaijani, is more noticeable on Internet pages, com-
puter games, that is, in areas related to the development
of technology. This is explained by the fact that nowa-
days the capabilities of the computer have reached such
a limit that when using it, people often forget that they
are communicating with a machine or an ordinary per-
son. Because in some cases, these machines become a
better employee for people than a person. Thus, today,
the scope of slang usage is more widespread in the In-
ternet and computer field.

Most of the slangs that are common in the English
language on the Internet are acronyms that are the result
of shortening words related to quick correspondence.
For example, b4 — Before, BBS — Be Back Soon, bf —
Boyfriend, BTW — By The Way, DIKU — Do | Know
You? ), F2F — Face To Face, FAQ — Frequently Asked
Question, HAGD — Have a Good Day, L8R — Later,
LOL — Laughing Out Loud, SPST - Same Place, Same
Time, SYL - See You Later, TC - Take Care, TTYL -
Talk To You Later, etc. this list can be extended.

Most of the slangs used in the Internet in the Azer-
baijani language consist of borrowed words, some of
them are shortened versions of words. For example, ad-
min, link, update, virus eater, online, etc. such words
are included in the slang related to this field. Here, the
word admin is a shortened version of the word admin-
istrator, and it is correct to consider it as slang, as it is
known only to people who know this field. Link, up-
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date, online are borrowed words and expressions under-
stood by those interested in this field. The word virus
eater is used as a substitute for the word antivirus. Ex-
amples of slang used by young people nowadays for
quick correspondence are: cvb — cavab (reply), uni —
universitet (university), tsk — togokkiirlor (thank you),
tmm — tamam (0k), sim —salam (hello), etc. it's like this.

In English, slang words were originally created by
the lower social classes, such as criminals, thieves, and
beggars. For example, if someone uses the phrase
"blowing the peter," the meaning of the phrase is that
the environment is safe for theft. If someone says they
want to buy some "happy dust", that means they want
to buy some cocaine. "Jail arithmetic,” literally trans-
lated as "hobs hesabi" is slang for an accountant or
banker who embezzles money and tries to cover it up,
meaning the account could land him in jail. "Rappers"
was slang used only for a citizen who complained to
law enforcement.

The Azerbaijani language also has its own expres-
sions for criminal and thieving groups. Many of these
phrases originated during the Soviet rule. At that time,
people from different strata of society - peasants, intel-
lectuals, merchants, officers, etc. different expressions
have arisen as people fill the prisons. For example, the
slang "to push an empty wagon" was created by miners
and meant to talk nonsense. "Volina" - the word pistol
comes from the Cossacks. The word "Jigan" means "to
burn®, ""to burn". At first, the word "Jigan" was used to
refer to people who were burned with soot. Later, this
word was used for cruel people, fraudsters, and swin-
dlers. The word "Miifto” (xalyava) is a word borrowed
from Poland. The word miifts here means the throat of
a boot. Fraudsters wore long-necked boots and roamed
the markets. One of the swindlers distracted the mer-
chant, and the other threw the stolen goods down the
boot's throat. This word is used in modern jargon in the
sense of "free", "gift".

We can say that one of the areas most prone to the
development of slangs in the language is the field of
military service. The strength and meaning of their lex-
icons are closely related to the constant stress of strict
discipline and sometimes the threat of war, as well as
the closed, isolated nature of their daily lives. These
slangs include "daisy pusher" meaning "a dead man",
"N.B.G.", which is an abbreviation of "no bloody
good", "(sadly out of luck™) "SOOL" with abbreviation
can be an example.

Some of the slangs used in the English language
also belong to the medical field. Most of the authors
conducting research in this field have noted that the vast
majority of words in the lexicon of medical profession-
als consist of abbreviations and acronyms. One of these

researchers, PC Colin, divides the lexicon of the medi-
cal field into two parts: slangs and abbreviations. "Knee
jerk" - the abbreviation of the expression "KJ", "new
born™ - "NB" instead of the expression "sit out of bed",
"SOOB" instead of the expression "sit out of bed", etc.
is an example of such slang.

Slangs in the Azerbaijani language and their use
are not among the topics that have been discussed a lot.
Since this area has recently started to attract the atten-
tion of linguists and scientists, it has not been possible
to investigate all areas yet. Although dictionaries re-
lated to slang words and phrases in British English and
American English have been prepared, there is no work
done in this direction in our country yet. For this reason,
slangs related to medical and military service fields and
a number of other fields have not yet been developed
and revealed in our language.

CONCLUSION

At the end of numerous studies, it can be con-
cluded that the similarities between the slangs in the
Azerbaijani and English languages prevail over their
differences. Both languages have the concept of slang
and their explanations are compatible with each other.
Therefore, the concept of slang is used in the same
sense in both English and Azerbaijani languages. The
forms of their formation are almost predominant. Sim-
ilarity was also observed in the features of sentence us-
age and structural types.

Currently, there is a great need to study the slangs
that exist in the Azerbaijani language. Because in order
to speak any language, it is important to know its liter-
ary language as well as its colloquial language, and the
importance of slangs in the colloquial language is un-
deniable. Especially among today's youth and teenag-
ers, they have become an integral part of everyday con-
versation.
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A text of newspaper publicism within mass communication is considered in relation to social contexts of
language use. This paper is primarily concerned with the modern linguistic theory of the text covering very wide
range of problems. The research of a text as independent subject of the linguistic analysis is carried out at the
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ture of the text, is still currently rather fragmentary, being collected in linguistics, on the one hand, in connection
with the latest researches in the field of the category of tense, on the other hand, in connection with studying of
genre and functional and semantic features of temporal structure of different types of the text, at last, in connection
with a problem of functional and semantic types of speech, and with consideration of the use of time as one of
structural grammatical features of this or that functional and semantic type of speech.
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types of speech.

The modern linguistic theory of the text covers
very wide range of problems, and a text research as in-
dependent subject of the linguistic analysis is carried
out at different levels, in various directions and aspects
both in the theoretical and practical plan. Data on tem-
poral structure of the text is still currently rather frag-
mentary being collected in linguistics, on the one hand
in connection with the latest researches in the field of
the category of tense, on the other hand in connection
with studying of genre and functional and semantic fea-
tures of temporal structure of different types of the text,
and at last, in connection with a problem of functional
and semantic types of speech, and with consideration of
usage of time as one of structural grammatical features
of this or that functional and semantic type of speech.
In the given paper under the temporality is understood
a text category in which by means of morphological,
lexical, lexical-syntactic means and extra-linguistic
factors is expressed the author’s subjective and estima-
tive attitude to the objective tense reflected in the text
forming a grammatical text type in plan of its temporal
structure. Temporary forms of a verb at the level of the
publicistic text are multifunctional and multiple-val-
ued, that is the same temporary form being capable to
act at the level of the publicistic text in several qualities
serving semantic and syntagmatic orderliness of the
text.

The research task is to substantiate the analysis
technique of text temporal organization of the newspa-
per reportage “Frankfurter Allgemeine Zeitung” - to
show structural-semantic features of text, norm of tense
usage in this genre of newspaper journalism and ana-
lyze comprehensively text-forming functions of tense
category. The researched problem is actual from the po-
sition of text grammar as the newspaper doesn’t repre-
sent a single text, but a set system of texts united by
unity of time and the place of formation a single ideo-
logical content, and having own structural model. The
research of structural and substantial organization of
text among other problems has proposed on the agenda
also a problem of the temporal organization of the text.
In general form the position on text-forming function

of category of tense has been already expressed in first
works on linguistics of text and a sign of temporal in-
tegrity has been attributed both to the text in the narrow
sense of the word — to super-phrase unity, and to the
text — as the whole speech formation.

It should be noted that Harald Weinrich's works
have special value concerning to a particular im-
portance for studying of temporal structure of the text
in general, and also features of temporary registration
of separate functional and semantic types of speech in
modern German. In his book “Tempus. Besprochene
und erzédhlte Welt” H. Weinrich separates the use of
tenses in German into two subsystems and connects
them to his concept of the “world of reasoning” and
“the world of narrative”. According to H. Weinrich, the
subject of linguistics is two categories of tense: para-
digmatic - tense in a temporal system and syntagmatic
- contextual tense together with other neighboring
tenses. Tense in live speech, in sentence, and in text can
occur in infinite combinations with other tenses, but
one tense is given clear priority, especially in complex
sentences and in those cases where the tense of the main
clause determines the tense of the subordinate clause,
and which has received the name of consecutio tem-
porum. As tense forms of the “reasoning world” H.
Heinrich considers Prisens, Perfekt, Futurum I and Fu-
turum |1 (the so-called group I of tense forms) to be the
tense forms of the "narrative world" respectively
Prateritum, Plusquamperfekt, Konditionalis I and Kon-
ditionalis Il (11 group of tenses).

In the expressions er singt and er sang the data
about the tense of singing process are absent. Prisens
and Préteritum in these sentences give us the chance to
understand whether singing process is discussed or nar-
rated about it. The discussed singing demands usually
instant expression of the viewpoint. But if the process
of singing is narrated about, then information on it isn't
urgent [2, S. 36-45]. More or less similar judgments of
separate tenses have been stated also by some other re-
searchers. As for Perfekt, Kaj B. Lindgren writes that
this tense is subjective judgment, expression of
thought. It is used in dialogue and is followed by the
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adverbs: schon and noch. Kaj B. Lindgren notices in
Perfekt shade of reference to speaking "1" [1, S. 97]. H.
Weinrich adds to it that the function of Perfekt and is
found in comparison with Préteritum. On the ground of
Préteritum Perfekt appears in the text in strictly certain
cases. The same text can be submitted at the same time
both in the form of the narration and in the form of rea-
soning, and verbal forms of both temporary groups can
be respectively used. The text reporting this or that fact
can begin with Perfekt and continue in Prateritum. It
means that Perfekt not only emphasizes an event of ret-
rospectivity, but also gives a reasoning shade to this
event. The given circumstance is an essential sign of
this tense [2, S. 36-45].

H. Weinrich's thought on various temporal regis-
trations of various types of the text and on dependence
of the choice of a temporary form on a speech situation
and our attempts to connect the use of these or those
tense forms with a common problem of structural lan-
guage signs of the main functional and semantic types
of speech allocated by us — reasonings, narrations and
descriptions in the text of the reportage of the newspa-
per “Frankfurter Allgemeine Zeitung” are close. The
reportage is fairly considered in the theory of journal-
ism as one of the most effective genres the functioning
of which in the newspaper represents striking peculiar
feature of a newspaper publicistic style. Distinctive fea-
ture of the reporting is the direct inclusiveness of the
author in the described event - or as an observer, or as
an active participant. The reporter is faced by a task to
present this event as being happened in the face of the
reader, to create by use of graphic and expression
means its exact and figurative picture. Important means
of achievement of this purpose is the effect of the au-
thor’s presence on the place of an event. The originality
of the reportage of the newspaper “Frankfurter Allge-
meine Zeitung” is shown in its composition. As a rule,
the facts are interpreted in the sequence in which they
took place actually. It is clear: the requirement of doc-
umentary accuracy of the reporting belongs both to the
right time when there were described events, and to se-
quence of illustration of the facts. Let's consider corre-
lation in speech the reportage of the most characteristic
to its composite elements — reasoning, narrations and
descriptions. The description in the reportage is con-
cluded in the image of a number of signs, phenomena,
objects or events which are necessary to imagine eve-
rything at the same time. The narration, contrary to the
description, is the image of the events or the phenom-
ena which are not made not simultaneously, but follow-
ing one after another or determining each other. The
reasoning in the reporting aims to find out any thought
and construct the logical scheme of conclusions. The
narration in the reportage of the newspaper “Frankfur-
ter Allgemeine Zeitung” generally happens in the form
of Priteritum. Sometimes Priteritum is combined with
Plusquamperfekt. The narration is often replaced by the
description. The description is not given objectively but
through the author’s perception directly and openly re-
vealing the narrator’s “I”. Subjective and emotional
character of the description brings closer the reader to

a situation of events, makes the description as a report-
ing element. Here “I” is neither a kind of stylization,
nor artistic method, but it is the author’s original “I”.
The description is made by Prisens and contacting to it
Perfekt, as this speech type serves evident, consecutive
display of the course of events and at the same time the
reporter defines the position to what he writes about,
drawing the corresponding conclusions.

All facts stated in reportings of this newspaper are
proved and disproved by means of a reasoning which
has to be presented in very convincing form. The basis
of the reporting is made by the most important, the
characteristic, carefully selected facts of which there is
an event, and author's arguments, reasonings give to
these facts emotional coloring, approve their reliability,
and at the same time reproduce the whole figurative
picture of an event. The reasoning takes place in the
form of generalizing, sometimes punctual Présens as
this type of speech is sometimes presented also in a mo-
ment of statement. Being characteristic to the newspa-
per “Frankfurter Allgemeine Zeitung” reporting, some-
times sharp change of functional and semantic types of
the speech — description, narration and reasoning cre-
ates dynamism of expression, a polyphonic picture of
reality. If to use H. Weinrich’s known concept on “the
world under reasoning” and “the world under narra-
tion” [2, S. 36-45] as the publicistic genre of the news-
paper “Frankfurter Allgemeine Zeitung”, it can be
stated that in this genre "the world under reasoning”
prevails being characteristic to it verbal forms. How-
ever, it seems to us that the text of the reportage has two
temporal dominants each forming one of its composite
parts: the narrating part is formed by Priteritum (more
often, in a combination with Plusquamperfekt), the de-
scription and reasoning is formed by means of Prisens
(sometimes contacting to it Perfekt).

The data obtained as a result of researching tem-
poral structure of the text in the reportage of the news-
paper “Frankfurter Allgemeine Zeitung” are of interest
from the viewpoint of revealing interconditionality be-
tween functional and semantic types of speech or sys-
tem of the functional and semantic types of speech de-
fining composition of this publicistic genre and tem-
poral model of corresponding texts. As language of
newspaper is not a unique genre of newspaper prose, it
is acceptable to raise a question not only of temporal
structure of the text - a representative of each newspa-
per genre, but also about temporal structure in general
as sets of these genres. Of course, it is impossible to
claim categorically that there is a rigid, unambiguous
communication between certain functional and seman-
tic types of speech, on the one hand, and the use of this
or that temporary form, with another. However relative
definiteness of temporal registration of various func-
tional and semantic types of speech in relation to this
genre of the text is undoubted.
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This article explores the literary motif of the "Little Man" in Russian literature, particularly through the works
of Alexander Pushkin and Fyodor Dostoevsky. The "Little Man" represents individuals of lower social standing
and limited ambitions, grappling with societal pressures and personal morality. Pushkin, one of the early adopters
of this theme, portrays these characters with a romantic idealism, highlighting their dignity and resilience amidst
life's challenges in works like "The Station Warden" and "Eugene Onegin." Conversely, Dostoevsky offers a
darker, more introspective look into the psychological and moral complexities of such individuals in his novels
"Crime and Punishment" and "The Brothers Karamazov." Both authors use the "Little Man" to address the social
and moral issues of their times, providing profound insights into human nature and societal structures. Their nar-
ratives underscore the enduring relevance of this motif, reflecting the universal human struggle for justice and

integrity.
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The literary construct known as the "Little Man"
boasts an extensive lineage, tracing its origins back to
the lore of ancient civilizations and demonstrating sub-
stantial development across various cultural narratives
throughout history. This scholarly article delves into
the genesis, progression, and pervasive influence of this
archetype, with a particular emphasis on its portrayal in
the corpus of Russian literature, as exemplified by the
seminal works of Alexander Pushkin and Fyodor Dos-
toevsky.

From its early representations in mythological
contexts, where it often emerged as an archetype em-
bodying the existential plight of humanity, the "Little
Man" has evolved into a nuanced symbol in literary dis-
course. Typically depicted as an anti-hero or a quintes-
sential everyman besieged by overwhelming societal
forces, this character epitomizes the quintessential
struggles of the average individual against oppressive
structures of authority and power. The "Little Man"
serves as a potent emblem of the ordinary person's
struggle for autonomy and dignity in the face of daunt-
ing systemic obstacles. [2]

This figure not only encapsulates the common
man’s adversities but also symbolizes universal human
anxieties, desires, and the inherent quest for justice and
freedom. Throughout literary history, the "Little Man"
has been strategically employed by writers to critique
prevailing social injustices and to illuminate the resili-
ence and enduring spirit of humanity. In this capacity,
the character often challenges the status quo, prompting
readers to reconsider the dynamics of power and the
impact of societal constraints on individual lives. [1]

In the rich tapestry of Russian literature, the "Little
Man" assumes a critical role, providing insight into the
social and moral fabric of the times. The works of Push-
kin and Dostoevsky, two titans of Russian letters, offer
profound explorations of this motif. Through their nar-
ratives, these authors present a vivid tableau of the "Lit-

tle Man's" encounters with existential dilemmas and so-
cietal challenges, thereby enriching our understanding
of the human condition. [8]

Thus, the "Little Man" not only reflects the trials
and tribulations of the everyday person but also serves
as a mirror reflecting societal norms, injustices, and the
ongoing human struggle for equity and recognition.
Through the lens of Russian literary masters, this arche-
type is imbued with rich symbolism and deep philo-
sophical inquiry, making it an indispensable element in
the study of literature and its sociocultural implications.
The enduring relevance of the "Little Man" in literature
underscores its universal appeal and its ability to reso-
nate across different epochs and societies, providing a
robust framework for examining the interplay between
individual aspirations and societal constraints. [4]

In the annals of Russian literary history, the arche-
type of the "Little Man" gained prominence in the early
decades of the 19th century. This figure is typically
characterized by a modest socio-economic status and
constrained ambitions, reflective of a broader societal
underclass. The literary critic Vissarion Belinsky is
credited with first employing this term in a formal lit-
erary critique in the year 1840, marking a significant
moment in the recognition and analysis of this motif
within Russian literature. [1]

Alexander Pushkin, one of Russia’s preeminent
literary figures, was instrumental in introducing and de-
veloping the theme of the "Little Man" in Russian nar-
rative arts. His short story "The Station Warden," part
of the collection titled "Belkin’s Tales," is pivotal in
this regard. Through the character of Samson Vyrin, a
minor official confronted with profound personal trag-
edy, Pushkin offers a deeply sympathetic portrayal of
the vulnerabilities and existential challenges faced by
individuals at the lower rungs of society. Vyrin’s story
poignantly underscores the impact of personal losses
that resonate with the theme of social and emotional
marginalization, thereby bringing to light the poignant


https://doi.org/10.5281/zenodo.11199385

Norwegian Journal of development of the International Science No 132/2024 61

struggles associated with feelings of societal insignifi-
cance. [6]

Pushkin's exploration of the "Little Man" extends
into other works, notably "Eugene Onegin" and "The
Captain’s Daughter." These narratives provide a canvas
to explore the lives of ordinary individuals entangled in
the complexities of romantic entanglements, societal
norms, and the upheavals of significant historical
events. In "Eugene Onegin," characters such as Lensky
and Onegin navigate the intricate dance of social ex-
pectations and personal desires, reflecting the broader
human condition within the framework of Russian so-
cial hierarchy. Similarly, in "The Captain’s Daughter,"
Pushkin delves into the turbulent period of the Puga-
chev Rebellion, using his protagonists to explore
themes of loyalty, bravery, and the human spirit in
times of societal crisis. [6]

In these works, Pushkin's characters often exhibit
a romanticized fortitude and dignity, which serve as a
testament to the human capacity to endure and rise
above daunting challenges. This portrayal not only em-
phasizes the resilience inherent in the human spirit but
also highlights the nuanced interplay between individ-
ual agency and the overarching forces of history and
society. Through the lens of the "Little Man," Pushkin
not only critiques the social structures of his time but
also celebrates the moral and emotional strength of or-
dinary people, thus providing a multidimensional view
of the human experience in the face of adversity. [5]

Overall, the motif of the "Little Man" in Pushkin’s
oeuvre offers a rich exploration of the tensions and tri-
umphs of the human condition, framed within the con-
text of Russian society and its historical vicissitudes.
This thematic exploration not only enriched Russian lit-
erature but also provided a foundation for subsequent
generations of writers to build upon, ensuring the con-
tinued relevance and resonance of this literary theme.

[1]

Fyodor Dostoevsky’s interpretation of the "Little
Man" archetype represents a profound departure into
the realms of psychological depth and moral intricacy,
particularly evident in seminal works such as "Crime
and Punishment" and "The Brothers Karamazov." In
these narratives, Dostoevsky’s protagonists are often
embroiled in intense ethical quandaries and internal tur-
moil. This deeper, more introspective approach offers a
stark contrast to the more surface-level societal cri-
tiques often found in other literary treatments of the
"Little Man." His characters, such as Rodion Raskolni-
kov and the Karamazov brothers, are meticulously
crafted to explore the darker, more complex aspects of
human psychology and morality. [3]

Dostoevsky's portrayal delves into how these indi-
viduals contend with the existential pressures and
moral decisions that define and often torment their ex-
istence. This exploration extends beyond mere narra-
tive function; it serves as a profound inquiry into the
human soul, wrestling with questions of redemption,
guilt, faith, and the inherent struggle between good and
evil. The psychological landscape he paints is one of
intense conflict and reflection, providing a vivid depic-
tion of the human condition through the lens of the so-
cially and economically marginalized. [4]

On the other hand, Alexander Pushkin's treatment
of the "Little Man" in his literary works often embodies
a more romanticized idealism. Pushkin's characters,
while also navigating the trials posed by their environ-
ments and societal structures, typically display a resili-
ence imbued with a sense of nobility and moral clarity.
This is not to suggest a lack of complexity in Pushkin's
characters but rather highlights a different stylistic and
thematic focus. Pushkin’s romanticized approach lends
a certain poetic justice to the lives of his characters, of-
ten elevating their personal struggles to a level of heroic
or tragic dignity.

Despite these differing approaches, both Dostoev-
sky and Pushkin leverage the "Little Man" to critique
and examine the social and moral fabric of their respec-
tive times. Each author uses this figure not only to re-
flect on individual human virtues and vices but also as
a mirror reflecting the broader philosophical and socie-
tal dilemmas facing the common person in Russia. Dos-
toevsky’s characters often embody the existential angst
and moral disquietude that characterize modernist liter-
ature, while Pushkin’s figures frequently resonate with
the themes of fate and personal valor typical of the Ro-
mantic era. [8]

Through their distinct literary lenses, both authors
contribute richly to the dialogue about the role of the
individual in society and the moral challenges they
face. This ongoing literary conversation highlights the
enduring relevance of the "Little Man" in exploring the
depths of human nature and the societal pressures that
shape our moral choices. Thus, Dostoevsky’s psycho-
logically rich and gritty narrative style, juxtaposed with
Pushkin’s more idealized and romantic portrayal, pro-
vides a comprehensive view of the human condition
through the trials and tribulations of the "Little Man."

The literary archetype of the "Little Man" has
maintained its prominence as a potent symbol within
literature, resonating deeply with audiences and spur-
ring a reflective examination of both personal and col-
lective values. The sustained pertinence of this motif in
literature can be attributed to its profound encapsula-
tion of the essential elements of human existence—
namely, the perennial struggles faced by individuals,
the enduring quest for moral integrity, and the ongoing
pursuit of justice. These universal themes are central to
the human experience, offering readers not only a mir-
ror reflecting their own lives but also a lens through
which broader societal issues can be viewed and criti-
cally examined. [2]

The works of Alexander Pushkin and Fyodor Dos-
toevsky serve as pivotal explorations of this motif, sig-
nificantly influencing Russian culture as well as the
wider realm of global literature. Through the narrative
arcs and character developments in their stories, these
literary giants provide deep insights into the complexi-
ties of the human condition, framed through the expe-
riences of the "Little Man." Their narratives weave a
rich fabric of human emotions, interlaced with the var-
ied textures of societal dynamics and conditions. By
doing so, they elevate the "Little Man" to a symbol that
transcends time and cultural boundaries, offering a
timeless emblem that continues to engage and provoke
thought across successive generations. [2]
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The ongoing exploration of this theme in literary
studies not only honors the legacies of Pushkin and
Dostoevsky but also underscores the critical role of lit-
erary analysis in deepening our understanding of hu-
man nature and societal constructs. Through detailed
examinations of these authors’ works, scholars and
readers alike gain insights into the nuanced interplay
between individual actions and broader social forces.
This scholarly engagement reaffirms the value of the
humanities, illustrating how literature acts as a conduit
for cultural expression and philosophical inquiry. [4]

In dissecting the portrayal of the "Little Man" by
Pushkin and Dostoevsky, one appreciates the broader
implications of their narratives in addressing funda-
mental questions about human aspiration, societal lim-
itations, and the moral conflicts that arise therein. Their
literary contributions thus continue to inspire academic
discourse and creative explorations, highlighting the
enduring relevance of their works in contemporary dis-
cussions about identity, morality, and social justice. [5]

In conclusion, the persistent resonance of the "Lit-
tle Man" in literature is a testament to its profound im-
pact as a vehicle for reflecting on human frailties and
strengths, and the inexorable search for meaning and
justice in an often indifferent world. Pushkin and Dos-
toevsky's artistic explorations into the lives of ordinary
individuals facing extraordinary challenges illuminate
the path to understanding more about ourselves and the
society in which we live, bridging past and present, per-
sonal and universal. This exploration not only keeps
their literary spirits alive but also continues to enrich
our collective cultural heritage.

Conclusion

In conclusion, the exploration of the "Little Man"
in the works of Alexander Pushkin and Fyodor Dosto-
evsky provides a rich tapestry through which the nu-
anced interplay between individual agency and over-
arching societal structures can be examined. Their nar-
ratives illuminate the profound struggles and moral
questions that characterize the human condition, offer-
ing an enduring reflection on themes of justice, integ-
rity, and personal resilience. While Pushkin presents
these figures with a romantic idealism that highlights
their dignity and struggle against fate, Dostoevsky of-
fers a grittier, more introspective look into the psycho-
logical and ethical dilemmas faced by his characters.

Both authors contribute significantly to the dis-
course on social and moral issues of their time, using
the motif of the "Little Man" to offer a critique of their
respective societies that remains relevant today. This

enduring relevance underscores the profound capacity
of literature to transcend temporal and geographic
boundaries, facilitating a deeper understanding of soci-
etal dynamics and individual psychology. The aca-
demic exploration of these themes not only honors the
legacies of Pushkin and Dostoevsky but also enhances
our comprehension of the literary mechanisms through
which cultural and existential queries are articulated
and examined.

Therefore, studying Pushkin and Dostoevsky's
portrayal of the "Little Man" offers invaluable insights
into the struggle for personal significance within larger
societal contexts, providing a mirror in which the eter-
nal conflicts of human existence are reflected. This on-
going relevance highlights the essential role of literary
studies in fostering a deeper appreciation of both his-
torical and contemporary human experiences, ulti-
mately enriching our global cultural heritage and en-
hancing our collective empathy and intellectual
breadth.
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In modern physics, the idea of creating general theory have faced to big problems.The main one is related to
the properties of gravitational field.Giving unique theory of gravitational field with other interactions causes dif-
ficulties. Besides it, the exitence of dark matter which surrounds us and can't be observed is proved.According to
the properties of this matter, the existence of it in multidimensional space and relation of it with gravitational field
is given.The existence of this relation is determined according to lots of facts
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The attraction events in universe have always
been interesting to us. Let's see Isaac Newton’s idea
about attraction: | discovered attraction force and cal-
culated the value of it, but | don't know where it was
created from and why celestial objects attract each
other.Although there is such a big gap between celestial
objects they attract each other.For such a problem, later
A.Einstein said that, space isn't a gap. Time and loca-
tion is a whole and looks like a cloth material.Each
body having a mass wraps this material and a cavity is
created around a wrapped material [1] The amount of
wrapping depends on mass of the body, it means how
bigger the mass, and the more is cavity.So less massed
objects circulate around objects with large masses. By
getting far away from this cavity circulation velocity
decreases.According to Einstein ,this material is pre-
sent in 4-dimensional space. This fact(physical field,in-
teraction force) is complete among distance and condi-
tions which balance chances of interaction and which

differ events. Although things which exist in universe
show different properties in different places they are
complete.More exactly,although we observe them in a
different way they are unique. This fact demands cer-
tain regularities for distribution of masses for concrete
celestial bodies. Let’s explain this regularity via Ein-
stein's model. As we know, f=GM\R is potential of at-
traction field and M/R =f/G must be constant at given
distance where G-gravitational constant,M-cirlce of ce-
lestial object,R-gravitational radius ofcelestial object
Jf-potential of attraction field. Potential of attraction
field is finite field having equipotential surfaces. For
equilibrium of celestial bodies,from the point of en-
ergy,their potential energies mustn’t differ. it means
distance which have attraction radius must have a value
that their potentials are same. Main reason of equilib-
rium of universe is conservation of this equilibrium.
Change of this potential yields to different motions.
Let's prove this fact mathematically

Mg_1988.8x10%7
Rg  1455x10°

~ 1,015 x 108kg/m;

. M M
We see from calculations that: R—G x R—y s0,M=¢R
G y

is conserved. here y-is constant,and its value is y =
1,015 X 1018%’ Approximate value for constant y is

completely normal. Because we can't know gravita-
tional radius and mass of the celestial body accurately.

My _5.97237x10%%

s 6
Ry 384.4X10

~ 1,015 x 108 kg/m

Also as there is the influence of other celestial bodies
to this body, there is less accuracy here. Einstein's
model can explain theese facts so he was right. Gravi-
tational field is really a field which exists in 4-dimen-
sional form and it is created by mass. Nowadays,the
main reason for uncompleteness of “m theory” which
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known as “ theory of everything” is properties of grav-
itational field. As Einstein said we can suppose gravi-
tational field as a field exist in 4-dimensional space.As
a result of it, scientists face difficulty during including
of gravitational field to any general theory.So gravita-
tional field doesn't refer to 3-dimensional space com-
pletely, it can’t be characterized by 3-dimensional
space. Let's explain this oppinion a little. As we know
3-dimensional space where we live consists of combi-
nation of many 2-dimensional spaces. Similarly, 4-di-
mensional space also consists of combination of 3-di-
mensional spaces. We can never understand 4d space
because we never see what it looks like. We can't im-
agine the thing that we have never seen.For this rea-
son,we can't see and undrstand events, objects, beings
occur at 4- dimensional space. In 3-dimensional space
each object has mass form and etc. But we can't say
same fact for 4 -dimensional space. As we say above 4-
dimensional space consists of 3 dimensional spaces. So
3-dimensional space that we live in is located inside the
4-dimensional space.it means 4-dimensional space is
larger compared to 3-dimensional. Let's see some facts
that belongs 4-dimensional space.

In 1932, astronomer Jan Hendrix Oort investi-
gated stars around our galaxy and calculated the
amount of mass needed for stars in top and bottom to
stay at certain altitude . But he faced to interesting fact.
He calculated mass heavier 3 times than visual mass
[2].Later in 1933, American astronomer Fritz Zwickyi

o

Velocity

from Switzerland analyzed that theie is a collecting gal-
axy that consists 1000 galaxies and he was shocked a
lot when he calculated gravitational force which con-
tains galaxies together. Because calculations were lead-
ing to the fact that there must be existence of very big
mass[3]. Actually,theese existing mass and galaxies
must go far away from each other with high velocity.
But his idea wasn't assumed seriously for 40 years.
Let’s note how he made calculations. As we know
moon rotates around earth in a specific velocity. If
Moon rotated in high velocity at that time it would go
far away from Earth's attraction.if rotated with less ve-
locity rahther than known velocity it would fall down
to Earth. similarly, if mass of Earth was larger ,Moon
would circle with high velocity around it . In a short,
we can define mass of Earth using constant velocity of
Moon and define mass of Sun by using constant veloc-
ity of Earth. If we apply this prinsip to orbits of stars
around galaxy we can calculate how much gravitational
force exist here and how much matter exists .If its ex-
istence isn't enough so there must be matter that we
can't see and calculate but accept its existing.in 1970
the proof of existence of this matter was given by Vera
Rubin and mates at Carnegie University in Washington.
According to this collective they exepted that the ve-
locity of bodies must decreses by going far away from
center of galaxy. This fact is the same as Solar system.
But inversely they observed that the speed of stars in
galaxy are close to each other([4]).By getting far away
from center the velocity of stars didn't decrease (B).

B

After this, they observed other galaxies but the re-
sult was the same.We can say that if observed matter is
so much, then it was necessary to theese stars exceed
from galaxy but it doesn’t occur. There must be single
expaination of this view. It must be an unvisual matter
that can contain all bodies. As we can't observe such a
matter it is called dark matter. Dark matter is one of the
first parts of existence. Dark matter is a matter which is
unvisual,without any relation with electromagnetic
waves and which's existence determined by influence
on other matters. Dark matter can help us in gravita-
tional problems. We can't see dark matter and dark en-
ergy corresponds to it and they contain 95% in na-
ture.We can't understand its form for now.But dark
matter affects 3D space. Similarly, it is same as 4d
space example as given above. At the same time, if we
take into account the existence of gravitational field at
4D space, we can give general opinion that dark matter

Distance

and energy is present in 4D space and they create grav-
itational field.Dark matter is a reason of existence of
gravitational field. theese reasons create problems for
us to learn them as we want.
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The proposed scientific research examines the problem of Armenian resettlement in the republics of the Rus-

sian Federation - Adygea, Kabardino-Balkaria and Karachay-Cherkessia. The purpose of the work is determined
by their integration and perception with the Adyghe people of the North Caucasus, because the Armenian factor
has periodic spontaneity and is distinguished by mental characteristics manifested in the independent states of the
South Caucasus - Azerbaijan and Georgia.

AHHOTALUA

B mpemraraeMom HaydHOM HCCIIEIOBAaHUU PacCMOTpPEHA IpodiieMa apMSHCKIX TIepeCelICHHI B PecITyOInKn
Poccuiickoit ®enepannu — Ansirero, Kabapauno-bankapuro u Kapagaero-Uepkecuro. Llens paboTsr 00ycmoBneHa
WX MHTETrpaIuel u nepreniueii ¢ axpirckuM HapogoMm CesepHoro KaBkasa, nO0 apMsSHCKUI (haKTOp HMEeT MepH-
OANYCCKYHO CTHUXHMIHOCTb U OTIMYAETCS 0COOEHHOCTIMH MEHTAJIBLHOIO XapakTepa, NposBJICHHBIMU B HE3aBUCH-
MbIX Tocynapctax FOxuoro KaBkasza — B Azepbaiimpkane u I'py3un.
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JIMTCT.

BBenenne. VcTopuyecku mepeceiicHre HapOIOB
SIBIISUIOCH €CTECTBEHHBIM MPOIECCOM, OHO CIIOCOOCTBO-
BaJIO 3aCEIICHUIO JIFOJJbMH 36MHOTO IIAP U JOCTIKCHHIO
PacoBoOro, HaIMOHALHOTO ¥ I3bIKOBOTO Pa3HOOOpa3us
COBPEMCHHOTO COIIMyMa. TEeXHOJOTHU U KyJIbTYpEI, B
KaKoii-To Mepe, 00s13aHbI

MHpPOBOMY TiepecesieHnto. OHaKo y MeJaId eCTh
obpaTHasi CTOpOHa: IepecesieHre BCEeTia SBISIIOCh BO-
CHHO-TIOJINTUYCCKUM q)eHOMeHOM, HOTpﬂcaBH_H/IM pi(e]
OCHOBAHHUA BECh COHI/IaHLHO-HOHHTI/I‘IeCKI/Iﬁ HOpﬂ]lOK B
o0rIecTBe, HECJIO B ce0e MEKITHUIECKNE KOH(MIIMKTEHI,
paspymeHuss U naxe reHouua. HeoOxomumo paso-
OpaTbcs, K YeMy emié MOXET IPUBECTH IepeceeHue?
MoKeT I OHO YrpOKaTh ITUBHIIM3AIIOHHBIM 0O0IIIe-
ctBam? B mporecce uccienoBanus OyneM UCIONB30-
BaTh HApaBHE C TEPMUHOM «IICPECEICHUE» TCPMUH
«BHEIIHSST MUTPAIHS», OQUIIUATBFHO MOSIBUBIIUMCS B
XIX Beke, Koraa 1moj JeHCTBHEM TII00ATBHBIX TPOIIeC-

COB aKTHBHM3UPOBAJINCH MOTOKU Nepecenenues. [lepso-
MIPOXO/LEM B JaHHOW OOJIACTH CTal OpHTaHCKHHA CTa-
TUCTUK HEMEIKOrO MPOUCXOXAEHUs OpHCT PaBeH-
wTaiid. Ero uccnenoBanust npoJ0iHKIIT aMepUKaHCKUN
yuénslii-conosnior JOepert C. Jlu, chopmynuposas-
M HeCcyIIWe MO3WTHUBHBIE M HEraTHUBHBIC (haKTOPHI
nepecenenuil. KommiekcHoe usbickanue Jlu B qaHHOM
00J1acTH, IPUBEJIO K TOMY, YTO HEraTHUBHBIE (DaKTOPHI
MIPEeBATMPYIOT HaA Mo3uTHBHBIMH. Coriacumcs ¢ Jlu,
HO, C YYETOM MPHUCYTCTBUS JBYX CTOPOH: I€pPECeeH-
[I€B ¥ IPUHIMAIOIIEH X CTOPOHBI, ITOCTaBUM BOIIPOC:
YTO B UTOT'€ UMEET KaxkJasi cTopoHa? OpUrHHaIbHOCTD
HAILIETO HCCJIEAOBAaHUS 3aKII0YAeTCsl B OXBAaTe€ KOM-
TUIEKCHBIX (JAKTOPOB OT/AENBHO ISl NEepeceleHleB U
MPUHUMAIOIIEH CTOPOHBI. YUMTBHIBasi HMMEIOILIUNACS
OTIBIT, IPEABAPUTEIHHO OTBETUM HA IOCTABIEHHBIN BO-
Ipoc: sl AMUTPAHTOB OoJbllle OYAET IMO3MTHBHBIX
(hakTOpOB, a IS MPUHUMAIOIIECH X CTOPOHBI OOJIBIIE
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— HeratuBHBIX. K MO3nTHBHBIM (akTopaMm sl epece-
JICHIICB OTHOCSTCS, IpUBeAEHHBIC JIn: 0€30MacHOCTb,
ceMeHHbIe CBsI3M, Jiydllee 00pa30BaHHe WM KIIMII-
HBIE YCJIOBMS, OIIyLIEeHHE OOJbIICH MOIUTUYECKON U
peNUruo3Hoil cBOOOABI — B 0O0LIEM, Bce, YTO Yalle
BCET0 3aCTaBIsIeT 0/l IOKUHYTh IPUBBIUHOE MECTO
JKUTEIbCTBA U OTIIPABUTHCS HA MOMCKH JTyYIllel )KU3HH.
IIpuMeHss naHHBII METOM, IPOBEPUM, KaK OTPA3HIOCh
nepeceneHre apMaH Ha KaBka3 M 94To OHO NPUHECIO U
MOJKET emIé IpuHecTn?

Hannoii mpobnemoii nocie Papenmraitna u JIu 3a-
HUMaJINCh MHOTHE y4€Hble. VMU OBLTH TIPEIIOKEHEI
pa3nuyHbIe KIacCU(pUKAUK IPUINH BHEIIHEH MUTpa-
nun. OfHaKo apMsHCKas MOJAENb MUIpaluil OTIuYa-
€TCsl IEpUOMUECKON CTUXUHHOCTBIO, a TAaKXKe CIeLu-
(hMKON MEHTaJIMTETa, 3aKIIOYAIOIIET0Cs B TOSBICHUN
U pa3pacTaHUU SKCIAHCUU HAa OCHOBE NPHUIyMaHHBIX
ucropuii, panbcudukanuy GakToB, YHUUTOKEHHS HITH
MPUCBOCHUS KYJIBTYPHBIX IIEHHOCTEH, MpHUHaAJIeka-
HIMX KOPEHHBIM 3THOCaM. [IpumepoM sABIseTCs apMsiH-
CKOE TIOCSTaTeNbCTBO Ha a3epOaiKaHCKYIO KyJIbTYpY
u nouty 30-7eTHIOI OKKyMaIuio asepOailikaHCKuX
TEPPUTOPUH.

Hcxonst u3 omacHOCTH NPHUBENEHHBIX (PaKTOPOB,
npobnema «[lepecenenus apmsaH B Axpireiickyro, Ka-
6apauHo-bankapckyro u KapauaeBo-Uepkecckyro pec-
ny6nuku Poccuiickoit @enepannuy B aCleKTe MOITHOTO
pasrpoma AsepOaiimkaHoM B 44-x THEBHOH BoitHe
2020 roga xBaj€HOM apMAHCKOW apMHHM, TUTNIOMaTHH
U (aIKCTCKON HMIEONOTHH, SIBISAETCS aKTyalbHOW U
HacyImHOW. Takke, MOCTaBUM LIENb BBIABICHHS: YEMY
Hay4YWJ apMsHCKHX HJAEOJIOTOB, MOIYYEHHBIH OIBIT
¢macko. 160, apMsIHCKHE cenapaTUCTCKUE OTIIO3UIIN-
OHHBIE CHJIBI, IPOJIOJDKAIOT BEIOPACHIBATH JIOXKHYIO HH-
(hopmariio B rII00TBHYIO CETh HHTEPHETA: HCKAXKAIOT
UCTOPHUIO, AEUCTBUTEIBHOCT M MPHUIUCHIBAIOT, CBOM-
CTBCHHBII MM BaHIAJIU3M U TeHOIM/ Ha A3epOaiipKaH-
ckuil Hapox. Eciv u B nanpHeleM apMsiHE HE OTKa-
JKYTCSI OT CBOMX TPAJAMUIIMOHHBIX METOJIOB, MO YIPO3Y
MO/IIaIAl0T CeBEPOKABKA3CKHUE HAPOIBI.

Urak,

NpeAMeTOM NpeljaraeMoro uccje0BaHus sB-
nsercst mpobnema: «llepeceneHue apMsH B AIBITei-
ckyro, KapauaeBo-Uepkecckyro n Kabapauno-bankap-
cky¥o peciryonuku Poccutickoit @eneparium.

OO0BbeKTOM HCCIeI0BAHMS SIBISIOTCA: apMsIH-
CKHE mepecesieHIbl W pecrryOnukn Anpires, KaOap-
muHo-bankapus u KapauaeBo-Uepkecusi - cyOBEKTHI
IOxHoro oxpyra Poccuiickoit @eneparyu, Mo CyTH,
COCTAaBJISIIOLME €IUHBIA aAbITCKUI HapoJ, pa3lenéH-
HBIH MICKYCCTBEHHBIMHU TPaHUIIAMH.

Iean ucciienoBanmsi:

- 0003HAYUTH OJTAIlBl IEPECENCHUS apMsSH B
O3HAUCHHBIE PETUOHBL;

- uccnenoBaTh dTHHYeCKYI0 noauTuky CCCP u
e€ mpeeMHHIBI — Poccun, HCKYCCTBEHHOE CMEIIEHUE
aJIbITOB C apMSHAMU;

- IpeACTaBUTh aHAIN3 JCUCTBUTEIbHON MHTe-
Tpaly MeXy TUTYJIbHBIMU aJ(bIFAMH U apMsIHaMU;

- IpPeNCTaBUTh BapHaHTBl IPOTHO3a B3aHMO-
JIEHCTBUS aJIbITOB U apMsIH.

B cooTBeTcTBHUM ¢ TeMO# HICCIICIOBAaHUS, B LIEIISIX
BEISBIICHUS STAIIOB TIEPECETICHNS apMSH B CEBEPOKaB-
Kazckue pecnyonmuku: Anpiretro, Kabapnuno-banka-
puto, KapauaeBo-Uepkeccuro M HIeHTU(DUKALMK HX,
10 CYTH, C €JUHBIM, HO, Pa3/IeIEHHBIM COBETCKOM Bia-
CTBIO aJIBI'CKUM/ YEPKECCKMM HapoJOM, BHaJaje Hc-
CJIe/lyeM KTO TaKHe aJIbI'H/9ePKECHI.

AIbBITH WIM YepKechbl - CaMOHa3BaHUE TPYIIIbI
HapPOJIOB, SBILIOMINXCS KOPEHHBIM HaCEJICHHEM COBpPE-
MeHHBIX Anwiren, KabapauHo-bankapuu, Kapagaeso-
Yepkecnn, KpacHomapckoro u  CTaBpOIOIBCKOTO
Kpa€B, TOBOPSIIMX Ha AaIBITCKUX OUaJieKTax ab-
Xa30-aJIbITCKON  A3BIKOBOM rpymmsl [47] win oOriee
Ha3BaHWE eIMHOTo Hapoaa B Poccum m 3a pyOexom:
Typmuu, Cupun, Hopnanuu, Wzpaune, Kocosckoit
peciryOiuKe, B HEOOJIBIIOM YHCIIE B HEKOTOPBIX €BPO-
neiickux crpanax, B Kanane u B CIIIA, Bktouaromero
B ce0s ajpIreiileB, KabapIUHIIEB, YEPKECOB U ILAICYy-
roB. Tepputopusi 0OUTaHHUs UX IIPEAKOB BIICPBHIC ObLIA
mpencraBicHa ['oMepoM B amHyecKux mosmax «Mmmm-
aga» u «Onucces» (IX-VIII BB. 1o H.3.). Critoit mo3tH-
4ecKoro BooOpakeHHs1 ['oMep co3man 3aBOpakKMBarO-
IIYI0, TAMHCTBEHHYIO KapTHHY TEPPUTOPHUHN UX TIPOKH-
BaHud [49]. Onucanus ['oMepa onpenennsivu HHTEpeC K
JAaHHOMY peruoHy y Apuana, Apuctorens, ['unmo-
kpata, Ctpabona, [lmyrapxa, ['epogora u y apyrux. B
CBOUX TEKCTaX OHHM IIPEJOCTaBIIIN CBEJICHHS O IIeMe-
HaX aJpIroB/4epkecoB. Tak, omaromaps ['epomory yxe
B V B. 70 H.3. MOSBUJIOCH NPEACTaBICHUE 00 3THHUYE-
CKOH «IIeCTpOTe» peruoHa: «MHOro pasHbIX ILIEMEH
oburaet Ha KaBkaze» [14]. ['epomoT npeanpuHsI cepb-
€3HBIe YCWIIWS, HAIlPaBJICHHBIC HAa OMMCAaHUE Teorpa-
(un uX pacceNeHus, MUTPAUH M BOCHHBIX ITOXOJIOBY.
Hcnonp3ys cucTeMy «IIPHUBS30K» K TeorpaduIecKuM
opuentupam: Kapkazckue ropsl, bocniop Kummepuii-
cKkui, o3zepo Meotuaa, I'eponor onpenenuna, 4TO
aJIBITH/9EePKECHI SBJISIFOTCS BBIXOIIAMH U3 KyOaHCKHX
¥ YepHOMOPCKHUX IUIEMEH, HaceIIBIINX foro-3amaj Ce-
BepHoro Kaskasa u nobepexne Uéproro mopst [39].

K KybaHCKkoMy MJIeMEHH OTHOCHICS MEOTCKHH
STHOC TIO HA3BaHUIO TEPPUTOPUH WX MPOKUBAHUS -
MeoTuael. MeoTckue mieMeHa COCTaBIIIN CaMOCTOsI-
TEJNEHYI0 U OOJBIIYIO TPYIITY, UTPABIITYI0 3HAYATEIb-
HYIO pOJIb B HCTOpHUYECKUX cyabbax CeBepo-3amai-
Horo KaBkaza. BriepBrle MEOTHI yIIOMHHAIOTCS B HC-
TOYHUKAX, oOTHocsmuxcs kK VI B. g0 H.O. 3arem
CBEJICHHSI O HUX MBI HaXxOJUM Y LIEJIOTO psiia ApeBHE-
IpeYeCKUX U PUMCKHX aBTopoB. Hanboee moapoOHbIe
JIaHHBIE coolmiaer apeBHerpeueckuii reorpad Crpa-
00H, UCTIOIB30BABIINI CBEJCHUS Oojiee paHHUX aBTO-
poB. OH ONHCEIBAaET HE TONBKO TEPPUTOPHIO, 3aHATYIO
MEeOTaMH, HO U MEePEUHCIIeT MEOTCKHE TUIEMEeHa, TIPHU-
BOJUT KpaTKHe CBEJEHHUS 00 MX ObITE W 3aHATHSIX.
HaumeHoBaHHE «MEOTB» TpeACTaBIIeT co00i coOH-
paTEeTbHBIN TEPMUH M OOBEOUHSET LENbIH P POA-
cTBeHHBIX ieMeH. [lo CtpaOoHy, «k YUCIy MEOTOB
MIPUHAJICIKAT CAMH CHH/IBI, 3aTEM JaHapUH, TOPEaTHI,
arpsl M appexH, a TAKXKe TapIeThl, O0MTUAKCHBI, CHTTa-
KEHbI, JOCXU U MHOTHe Apyrue». Hazpanus MeoTckux
IUIEMEH BCTPEYAIOTCS TAaKXKe W B HAAMUCIX HAa KaMEH-
HBIX TUINTaX, MPOUCXOIAMNX ¢ TeppuTopuu bocmop-
CKOT'0 TOCYJapCcTBa. B HUX yIOMUHAIOTCS CHHIIBI, 1aH-
JAapHH, TOPETHI, TICECChI, (PaTeu, TOCXH, KOTOPbIe ObLTH


https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D1%8B%D0%B3%D1%81%D0%BA%D0%B8%D0%B5_%D1%8F%D0%B7%D1%8B%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%85%D0%B0%D0%B7%D0%BE-%D0%B0%D0%B4%D1%8B%D0%B3%D1%81%D0%BA%D0%B8%D0%B5_%D1%8F%D0%B7%D1%8B%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%85%D0%B0%D0%B7%D0%BE-%D0%B0%D0%B4%D1%8B%D0%B3%D1%81%D0%BA%D0%B8%D0%B5_%D1%8F%D0%B7%D1%8B%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B1%D0%B0%D1%80%D0%B4%D0%B8%D0%BD%D1%86%D1%8B
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BA%D0%B5%D1%81%D1%8B_(%D0%BD%D0%B0%D1%80%D0%BE%D0%B4,_%D0%9A%D0%B0%D1%80%D0%B0%D1%87%D0%B0%D0%B5%D0%B2%D0%BE-%D0%A7%D0%B5%D1%80%D0%BA%D0%B5%D1%81%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%BF%D1%81%D1%83%D0%B3%D0%B8
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%BF%D1%81%D1%83%D0%B3%D0%B8
https://pkvolt.ru/house-warming/pozdnie-simfonii-mocarta-proizvedeniya-mocarta-spisok.html
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MOJIBIIACTHBI 00CTIOPCKUM TpaBuTesiM [31]. bombmma-
CTBO KaBKa30BEJOB OTHOCSAT MEOTOB K TUIEMEHAM KaB-
Ka3CKOM A3bIKOBOM IpyIibl. CaMo CIIOBO «MEOTBD» P
aBTOPOB BBIBOJAT U3 ajpIredckoro s3pika. Tak, I11.Y.
AytneB B ctathe «K BOMpOCY 0 CMBICIIE CITOB «MEOTHI
u «Meotuaa» (Mo MaTepuaiaM HApPTCKOTO 3I0Ca)»
CUMTACT, YTO CJIOBO «MEOTHI» B €ro MOJHOU (opme
«MbByTXBOX» 03HAYATIO «MOPE, KOTOPOE MYTHOE» U IT-
HIYECKOE Ha3BaHWE «MEOTHD» IMPOU3OILIO OT TOIOHHU-
MH9ecKoro «MdyTxBox». [5, ¢. 250-257] B npeBHUX
HAaUMEHOBAHMAX HEKOTOpPBIX pek CeBepo-3amagHoro
Kagkaza - Ilcar, Ilcatuii, mectHocTH IlcexaHo u MeoT-
CKOTO IDIEMEHH IICECCHl JISKHUT aIbIreiickas OCHOBA
«TICBI», YTO O3HAa4YaeT BOAA WJIM peka. Ps cobcTBeH-
HBIX UIMEH B OOCITOPCKUX HAJMUCAX BBIBOTUTCS TAKIKE
U3 aJpIreiiCKOro s3bIKa, Kak, Hanpumep: baroc, brernc,
Txetnenc, Xanakec u 1p. CoOOCTBEHHbIE UMEHA, 3aCBH-
JIeTeNIbCTBOBAHHBIC HAAMUCIMH, COXPAHSIOT IPEBHUN
(hoHeTHUCCKUI OOJIMK U SBISIOTCS HaIC)KHBIM JIMHTBU-
CTUYECKHM HCTOYHUKOM. [30].

YepHOMOpCKOE TIeMs OOBEIMHSIIO 3UXOB U Kep-
KETOB. DK303THOHHMEI 3UXOB - 3WUTH, 3UKH, 3HKXH,
YUTH, YUKW, [DKAXH, JDKAKH, YepKecH (B IpeBHETpeUe-
CKOM 3BYYaHHUH <BYXO0il», TPYy3HHCKOM - «IKHKEOM;
abxa30 - aJIpIrCKasl TPyIIIa HapoaoB. BriepBrie ymoMu-
Haut o 3uxax CtpaboH B I-M B. 10 H.3. [39]. 3uxu sBis-
JIICh OJTHUM M3 OCHOBHBIX KOMIIOHEHTOB B 3THOT€HE3e
COBPEMEHHBIX aJIbIroB U abxa3oB [27, c. 193-207] Cre-
JIyeT OTMETUTh, YTO 3UXH JIOKATU30BaJIiCh B [Ipumop-
CKUX HaropHbIX paifoHax oT coBpeMeHHoro HoBopoc-
cuiicka 1o [arpel. OHM 3aHUMaJINUCh 3EMIICACIIUEM,
CKOTOBOJICTBOM H MOPCKHM pa3z0oeM; OBLTH OCHOB-
HBIMH TIOCTABIMUKaMH paboB JJs OOCIIOPCKUX TOPO-
noB. Ha py6exe VIII-I1X BB. «3uxusy, Bo3riasiseMas
BOXIsIMH, ObLIa JOBOJIbHA 3HAYUTEIBHOW CTpPaHOU.
Ilocnennee ynomuHanue o 3uxax oTHocurcs K XV B.
3UXU SABISIIUCH OJJHUM U3 OCHOBHBIX KOMIIOHEHTOB B
STHOTeHe3e a0Xa30B M aJbIICKOTO0 THUYECKOTO Mac-
cHBa HapoIOB ceBepo-3amanHoro Kaekasa [19].

Kepxersl Obutn oMM u3 npeBHUX uieMéH Ce-
Bepo-3amagHoro KaBkasa (mpeiku COBPEMEHHBIX aJibl-
TOB); UX Ha3BaHWE, MO-BUIUMOMY, SBUJIOCH OCHOBOM
BO3HUKILETO M03KE Ha3BaHUs HapoJa - yepkecsl [22].
B aHTHYHYIO STIOXY KEPKETHI KWK Ha YepHOMOpCKOM
nobepexbe (roxkHee coBpeMeHHOro HoBopoccuiicka).
Wx Ha3BaHWE YITOMHUHAIOTCS aHTUYHBIMU TTHCATEISIMU:
Crpabonom, [Tnuanem, [Itonemeem, AHOHUMOM U Jp.
B 37THHECTHYECKYTO MT0XY KEPKEThl 00BEIMHIIUCE C
POICTBEHHBIM TJIEMEHEM TOPETOB.

B III-1V BB. H. 3. OHH OBIITM BBITECHEHBI OJTHUM M3
TUIeMEH TOTOB B paiioH BepxoBbeB peku JIaba. [Tnemen-
HOE Ha3BaHUE KEPKETOB, IO-BUANMOMY, SIBUJIOCH OCHO-
BOM BO3HHUKIIETO ITO3K€ HA3BAHUS HAPOJA - YEPKECHI
[23]. UcTopuuecku 3aHUMaBIIIEE MPOMEKYTOUHOE I10-
JIOXKCHHE MKy 3aMaHBIMH aJ[bIF'aMHA U BOCTOYHBIMU
(kabapnuunamu). B Hacrosiiiee BpeMsl KEPKEThI MPO-
s)kuBatoT B KapauaeBo-Uepkeccuu, Anpiree u B Kpac-
HoJapckoM Kpae. KepkeTsl MMPOKO MpeICTaBIEHH B
aJIBI'CKOI racnope 3a pyoexom. B V Beke kepkeTs
BOIIUTH B COIO3 C 3UXaMH W BO3TJIABHIIM aBITCKHE TUIe-
MeHa. TakuM 00pazom, Ha3BaHHUE «AIBITH» OKA3aIoCh
YKOPEHEHHBIM HE TOJIBKO JIJIsI HOBOOOPa30BaHHOTO CO-
1033, HO ¥ JUISI COCE/ICTBYIONINX C HUM HapOIOB.

OpxHaKo MOHATHE «aABITH» B Pa3HBIX KYJIBTYPHO -
SI3BIKOBBIX Cpeflax 3Bydasio Io-pasHoMmy. B eBpormeii-
CKHX JINTEPAaTYPHBIX UCTOYHHKAX CPEJHUX BEKOB a]Ibl-
rOB Ha3bIBaJIM yepkecaMu. B pycckux neronucsax X B.
3HAYMJIUCh KaK Kacord. B BOCTOUHBIX UCTOUHUKAX - HA
apabCKOM M NEPCHCKOM SI3bIKaX, OHH 3aIHCHIBAIUCH
KaK Kalllaky WM kemeku. Ha3Banus sToro MHOro4mc-
JICHHOTO 3THOCA HUKAaK HE OTPaXKaJIUCh HA UX TepeMe-
OICHUAX, HO OTPA3WINCh HAa CMEIICHHUH C IPYTUMH
HapOJHOCTSMHU:

B XIII-XIV BB. yacTh aipIroB [ABUHYJACh Ha BO-
CTOK, B OacceliH pexu Tepek, B ObIBIIE MECTa TPOXKHU-
BaHUS aJIaHOB, OOJIBIIMHCTBO M3 KOTOPHIX OBLTH HC-
TpeOJIeHB! WIIN U3THAHBI B TOPBl MOHIOJIBCKUMU 3aBOE-
BarenssMu. Co BpeMEHEM aJbIlM CMEHIAluCh C
OCTaBLIMMHUCS B )KUBBIX aJlaHAMH 1 00pa30Bajid OCHOB-
Hoe HaceneHne KabGapapl. MeoTbl, CHHABI, YEepKECHI,
KacoTu, KEpKeThl M Jpyrue SBIAIOTCS TUTYJIbHBIM
HaceJieHUeM AJbIreH.

Uro kacaercs HaceneHus KapauaeBo-Uepkecckoit
ABTOHOMHO# OOJIACTH, TO OHO COCTOUT YAaCTHYHO W3
ITOTOMKOB 3allaJHbIX aIbITCKUX IUIEMEH - OecIeHeeB-
[IeB ¥ YaCTUYHO U3 KaOapAWHIICB, IEPECEIUBIINXCS HA
Ky6ans B 1820-1840 rr.

BecneneeBIbl (caMOHa3BaHUE: a(bIr?, OECIIBIHEN)
- aTHOrpaduueckas rpymnma (cy63tHoc) amsiros [24].
OHHU SABJSIOTCA OJHUM M3 CTapeHIInX 4epKeCCKHUX 3T-
HOCOB, KHSDKECKHE (h)aMUIIMK KOTOPOTO MPOU3O0LILIN OT
TpapoAUTEINs apucToKpathu ajpiroB Muamna [37].

Hrak, B Anpiree, Kapauaero-Uepkecun u Kabdap-
IuHO-banmkapun, ageIru SBISAIOTCA THUTYIBHBIM Hapo-
JIOM, ICKYCCTBEHHO pa3feIEHHBIM COBETCKOM BIACTHIO
JUIL TOTO, YTOOBI OBUIO JIerde MMH YIIPaBIATH (Hei-
CTBOBAJIM IO IPUHITHITY «Pa3mensii u BiIacTByi»).

HecocTosiTensHBIE TEOpETHUECKUE YCTAHOBKH 00
YCKOPEHHOM CIIMSTHAW Hallui U OeCIipOOIeMHBIX MEX-
HAIIMOHAJIBHBIX OTHOIIEHHUAX B COBETCKOM COI03€, HE
MO3BOJISUTH aJbITaM U KapadaeBo - OaikapiaM adpuiu-
pOBAaTh UCTOPUIO CBOMX HAPOJIOB.

CrnenyeT OTMETUTh, YTO aJBITCKHH S3BIK MpeTep-
nen psaj usMeHeHuil. B coBpeMeHHBIN Iiepuoa OH
UMeeT JTHaJIeKThl BOCTOYHOTO M 3aMaJHOTO HaIrpaBiie-
Hus. K mepBoMy OTHOCATCS KaOapIWHCKHAN TUANCKT U
YEPKECCKUH, a KO BTOPOMY - aIbITEHCKUI U IIancyr-
ckuit. XXurenp Uepkecka MOXKET HCIBITHIBATE 3aTPY/I-
HEHHE B TIOHUMAHUH pedH KuTeis S0J0HOBCKOTO, Ka-
GapIMHILY CJIO’KHO MOHSTH Pa3roBOP COYMHCKHUX IIam-
cyroB. OpjHako MarepuajbHas ¥  PEIUTHO3HAs
KYJIBTYPHI BCEX 3THUX HAPOJHOCTEH COXPAHAIOT MHOTO
OOMINX 3IEMEHTOB.

B cuny reorpaduueckoro pacmonoxkenns Ka-
Oapapl Ha BO3BBIIIEHHOM IUTIATO, €€ HACEJICHHE Ha3bl-
BAaeT aJbITCHIIEB HU30BBIMH.

CTOUT OTMETHTh, YTO CHHOHHM TEPMHUHA «aJIbIT»
— «4epKec» B Pa3HOE BPEMs paclpOCTPaHsIICS TaKKe
Ha coceqeil anpiroB no Kapkazy. CoryiacHo Typeukoin
BEPCHH, «4epPKECaMm» Ha3bIBaIM BeexX BhIxoaues ¢ Ce-
BepHoro Kamkaza. [lo coBerckoil Biactu, B Poccuii-
CKOH MMIIEPHH aJbITH/4epKechl He UMENIN COOCTBEH-
HBIX pecryONuK WM aBToHOMHUH. Eciam Obl mX ocrta-
BIJIM B MOHOJIMTE, TO TaKOW reorpauueckuii CyOheKT
0 pa3MepaM W TOJIHTHIECKOMY BECy MOT OBl CTaTh


https://www.booksite.ru/fulltext/1/001/008/012/256.htm
https://www.booksite.ru/fulltext/1/001/008/121/910.htm
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B1%D0%B0%D1%80%D0%B4%D0%B8%D0%BD%D1%86%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B4%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B4%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D1%8B%D0%B3%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%B8%D0%B0%D1%81%D0%BF%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D1%82%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D1%8B%D0%B3%D0%B8
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paBHBIM Kaxkaou pecnyonmke FOxxnoro Kapkasza [50],
nosToMy B Kpemie penriim He puCKOBaTh.

IMpouecc odpazoBanusi Aabiren, Kadapauno-
Bbaakapuu, KapauaeBo-Uepkeccuu u apyrue oco-
0€eHHOCTH UCTOPUYECKUX NPEeBPATHOCTEM

Ipornecc obpazoBanus Anpireu, Kabapauno-ba-
kapuu u KapauaeBo-Uepkecun NpoUCXOIUIT MO-pas-
HOMY. AJbITesl, TEPPUTOPHAIILHO MIPEJICTABIISIONIAS CO-
0ol aHKJaB, CO BCEX CTOPOH OKPYKEHHBIA TEPPHUTO-
pueit KpacHomapckoro kpas, SBISETCS CYOBEKTOM
Poccuiickoit ®enepamuu B coctaBe HOxHOoro (eme-
paBHOTO OKpyTa.

B 3x0HOMHYECKOM JETICHUH OHA SBISICTCS YacThIO
CeBepo-KaBkasckoro sxoHoMuueckoro okpyra. OHa
Obu1a 0OpazoBana 27 urons 1922 roga kak Yepkecckas
(Anpireiickasl) aBTOHOMHas 00JIaCTh Ha TEPPUTOPUU
Maiikonckoro u Ekarepunonapckoro (KpacHonmap-
ckoro) otaenoB Kybano-UepHomopckoii obmactu. 24
aBrycra 1922 r. Yepkecckas (Ajapireiickasi) aBTOHOM-
Hasg o0yacTp ObUIa TIEpEeMMEHOBaHA B AIBITEHCKYIO
(Yepkecckyro) aBTOHOMHYIO 00J1acTh, a B aBrycre 1928
I. — B AJIIBITEHCKYI0 aBTOHOMHYIO OOJIACTb. 3 WIOJS
1991 r. onHa 6b11a peodpazoBana B CoBeTckyro Comm-
anucTrdeckyro Pecyosmky Ansires [16], [35]. Cospe-
MEHHOE HazBaHHWe ObUIO TpuHATO 23 MapTa 1992 rona.
[15] CoBpemeHHast Abirest TECHO B3aMMOJICHCTBYET C
Poccueii, Ho B nepuon KaBka3zckoil BOWHBI ITaBHBIMU
IIPOTUBHUKAMU POCCUMCKUX BOWCK BBICTYNAIU aJbITU
Yepunomopckoro nmobdepesxss u [Ipukybanbs. HecmoTpst
Ha TO, YTO 3TOT MEPUOJ COBETCKas BJIACTb «OTMpa-
BWJIa» B 3a0BeHUe, I anbiroB KaBkasckas BoiiHa BBI-
CTyIaeT BaXKHEUIIIMM MECTOM IaMATH, CTEP)KHEM HC-
TOPUYECKOTO CaMOCO3HaHUs. AJBITCKHE OOIIECTBEH-
HBIC AKTUBUCTHI M JaX€ pPETHOHAIBHBIC BJIACTH,
KOTOpBIEC, B OTIMYUE OT (peleparbHOTO IEHTpa, Mpo-
JOJDKAIOT oOpamatbest K maMaTu o KaBkaszckoil BoiiHe
Y BBIPAXKAIOT CBOE OTHOIIICHUE K IIEHTPaJIbHOMY COOBI-
Tuio HapoaoB CeBepHoro KaBkasa, moaTomy nemapku-
pyrolas KOHIENTyalIu3aius SBIsSETCs] MpodieMaThy-
HOHM, BeJb TOHAJIBHOCTH BBICKA3bIBAHUII MHOXECTBA
«aKTOPOB MaMSITH MPOJIOJDKAET MEHSITHCS Ha Pa3iiny-
HBIX dTarax OCMBICTICHHS UCTOPUH U Hacyieaust KaBkas-
CKOM BOWHBI.

[Mocne KaBka3ckoil BOMHBI B3aMMOOTHOLLIEHUS
anpIroB ¢ Poccueit ckitagpIBaich 04eHb TPYTHO: Hala-
JKMBAaHUIO KOHTAKTOB MEILAIN MPsIMO MPOTHUBOIIOJIOXK-
Hbl€ TOJUTHYECKHE HHTEPECHl CTOPOH, pa3iuyus B
KyJlbType U sizbike. Tem He MeHee, Uepkecus: — 4yacTh
Poccuiickoit Mmniepuu, uro ompenenser €€ HACTOS-
Iyto cyabp0y 3Toi pecmyOnmku [45].

Crommmna Axpiren — ropoa Maiikomn, 4To B Tiepe-
BOZIe O3HaUaeT «MBIeKbyaId - «J0TuHa IOI0HBY [7].
Ho, ectb u npyrast Bepcusi: TOPOJ HOCUT HA3BaHHUE OJI-
HOM U3 TOPHBIX BEPLIUH «r0pa MEOTOBY», HA MEOTCKOM
SI3bIKE, SIBIISIOIIMMCS OJHUM M3 PEJIUKTOBBIX HHJIO-
apuiickux «m (ai)an-kap» [41, c. 255]. Bo3moxHO 1
TIOPKCKOE MPOUCXOXACHUE HazBaHus MaMkom: ot
«Mait» - «He(Th» M THIPOHHMHUYECKOTO TEpMHUHA
«KOTIay, YTO CBUJCTEIHCTBYET O He(TIHOM 3arpsizHe-
HUU MECTHBIX BOIHBIX 00hekTOB [32]. ['opom 61T 00-
pa3oBaH B rpaHuax MalKOICKOTO PeCcIyOIUKaHCKOTO
TOPOJCKOTO OKpyTa.

B Kabapauno-bankaputo U3 ampiroB BOILIH Ka-
OGapmuHnbl. s momnepikaHus OamaHca MX 00BeIu-
HUJIH C TIOpKaMUu-Oankapiamu. CrenoM oOpazoBajiach
Anpireiickast aBTOHOMUS, B KOTOPYIO BOIIUIH BCE OCTaB-
muecs cy0-sTHHYeckue rpymmsl ObiBieit KybaHnckoi
obnactu. B 1936 r. k HUM ObUIa MPUCOEANHEHA TOPHAS
4acTh pecnyOJIMKH BMeCTe ¢ ropogoM Maiikorr.

[Tancyru B JlazapeBckom paiione ropoga Couu
TTOJIYIHITH CBOIO aBTOHOMHIO B 1922 1. (B 1945 1. Co-
BETCKasl BJIACTH JUKBUANPOBAIAa aBTOHOMHUIO).

[Tocnenneit aBroHommro monyuwmia Kapaudaeso-
Yepkecus B 1957 r. E€ TuTynbHas HApOAHOCTD aAbITH
- OecieHeeBIIbl, OJIM3KHUE 10 TUANTCKTY K KabapAMHIIaM.
B aTOoM ciydae BiacTH Takke MOAJEp>Kald 3THUYE-
CKHMI OallaHC MEXIy HUMH M HaceJIsBIIUMH peciryO-
MUKy aba3WHaMU W TIOpKaMH-KapadaeBUamMH (poa-
CTBCHHHUKAMH COCETHHUX OaNKapIicB).

ancyr, GecieHeeBel, KabapAHWHEN SBISIOTCS
Cy0-3THOCAaMM aJIbITOB, KaK y)Ke ObUIO OTMEYEeHO B
mpensiaymeM maparpade Illarmcyrm - mpeBHeiimee
Hacenenue [IpuyepHomopss, A0 KaBkasckoili BOHHBI
OHH COCTAaBISLIM CaMOE€ MHOTOYHCIICHHOE aJbITCKOE
mems. B KaBkaszckoii BoifHe mancyru NpuHUMAaNIH aK-
TUBHOE yuyactue. X HanmoHanbpHbIN repoil Tyryxyko
Kp13054 y4acTBOBaJl B KPOBOIPOJIUTHBIX 00X, BEN
MapTU3aHCKyIo BoiHY. OH gBnseTcs npoobpazom Kasz-
6uya, omnmcanHoro M.IO. JIepMOHTOBBIM B poMaHe
«["epoii Hamero BpemeHn» (T71aBa «bamay).

[Tancyru oTka3bIBaIuCh IPUHUMATh BIacTh Poc-
CHUICKOro rocyaapctsa. Bo rnase ¢ aipIrckuM npeaso-
muteneM lamunem mon ucmaMckumu (araMu, OHH
3aIHIaid CBOOOY, HO U3-32 HEPaBHOCTH CHJI TIOTEP-
nenu nopaxenue. B 1864 r., BeicenuB Hapon B Typ-
o, Ha Ky0aHb, BoccTaHHE yIanoch MOJTHOCTBIO TO-
JABHUTh. | €HOIIUI POTHB MIANICYTOB MPHUBEN K MX Mac-
coBoi smurpanuu: 150 ThICSIU YenoBEK OKa3ajauCh B
Typrmu, KpyIHbIe AHacOps! nMeroTes B M3panne, Cu-
puu u HMopnanuu, Hpake, B cTpaHax EBpocorosa, B
CIIOA u Ascrpamuu u T.4. B Poccun nocne Kapkas-
CKOHM BOWMHBI OCTaNoCh 5 ThicAY ImarncyroB. OHU Tpo-
JKHBAIOT, KaK y»e ObUTO oTMeueHo B maparpade 1.1. B
KypOPTHBIX 30HaX - Ha TEPPUTOPHUH HCTOPHUYECKOH
Tancyruu - B Tyancunckom paiione u B KpacHonap-
ckoM Kkpae, B ocHoBHOM, B Coum, (JlazapeBckuii
paiion), a Takxke B Anpiree. Bo Bpems nepenriceii Hace-
JICHHUs HEKOTOPbIE U3 HUX MPOJOIIKAIOT 3aIHChIBAThCS
yepKecaMH WU aJplreinamu.

MHorue marcyryu npuHyAuTeIbHO ObUIH Hepece-
nensl Ha Ky0OaHb, B pe3ynpTaTe 4ero B HCTOPHYECKOM
perrnoHe MX MPOXKMBAHUS OCTAJIOCh MEHBINE JIBYX ThI-
csa4. B Anpliree, cornacHo NpoBEAEHHON NEpeNUCH Ha
1 oxTs6ps 2021 1. 06m1ast YNCICHHOCTh HACETICHHS CO-
ctaBmwia 496,9 Teic. 4eln. (CpemHss MIIOTHOCTh Hacele-
nust 57,9 uen./km%, uto B 6,7 pasa NPEBBINIAET COOTBET-
CTBYIOIIMI Mokazareib no Poccun). Ha nepBom mecte
pycckue — 64,43%, Ha BTopoM — agpIrednsl - 21,97%,
Ha TPEThEM MecTe — uepkechl — 3,61%, Ha ueTBepTOM —
apmsHe — 3,32%, 3a apMsSiHAMHU JIpyTUe HE TUTYJbHbIE
stHOCHI [31].

[MMancyrn TOBOPAT Ha aABITCKOM S3BIKE, HO CO
CBOMM JAMAJIEKTOM. PaHbllle 0CHOBOI MUCBMEHHOCTHU Y
HUX CITy)KHJ apaOCKuii andaBuT, B HACTOSIIEE BpeMs


https://ru.wikipedia.org/wiki/1922_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%B1%D0%B0%D0%BD%D0%BE-%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%BC%D0%BE%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D1%8B%D0%B3%D0%B5%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%B2%D1%82%D0%BE%D0%BD%D0%BE%D0%BC%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D1%8B%D0%B3%D0%B5%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%A1%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B4%D1%8B%D0%B3%D0%B5%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%A1%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0
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WCTIONB3YETCs pycckas rpaduka. OTIHIUTEbHAS 0CO-
OCHHOCTH SI3bIKA — BBIJENICHHE OOJBIIOTO YHCHA 3BY-
KOB. [lepBbie MANCyTy ycTpauBaiud MOJICOHBI U KEPT-
BOIIPUHOIIICHUS 00TaM y CBSIICHHBIX JEPEBbEB, KaM-
HE W JOJBMCHOB; MPOBOAWIN OOpS] BbI3BIBAHUSI
JIOKJIST, UCTIOJIB30BaM BOAY CBSIICHHBIX UCTOYHUKOB
[36]. OdurmanbHO MIANICYTH SIBISIFOTCS MYCYJbMa-
HaMU-CyHHHUTaMH. VciaM OHM COYETaloT C TpaIUIMOH-
HBIMH BepoBaHUsAMH. Cpeau marncyroB MHOTO BHHO-
rpagapei, OHM TBIOT BUHO U €AT CBUHUHY. X mpes-
HHC BEPOBAHUS OCHOBHIBANHCH HAa O00KECTBICHUHU
CHJIBI TIPUPOJIBI, TIOYUTACMBIH TmarcyramMmu 6or - Txa
(0T ampITCKOTO JBITHI, THITB) - «coHIe»). Co3naTens
cymero - Txa B aipirckoit Mugosoruu - BepxoBHoe 00-
JKECTBO, TUMHUYPT KW Ha HeOe WM Ha CBSIICHHON
rope Omxamaxo [43]. bory mnogoponusi Cozepemry
MIANICYTH CO3Jaii (DUTUII B BHIE JEPEBSHHOTO 00-
pyOKa C CeMbIO CYYbsSIMH. DTOT KYJIbTOBBIA MpEIMET
XpaHuWiIcs B XJIeOHOM ambape Kaxaod cembu. Ilocie
yOopkH ypoxas, B Tak Ha3biBaeMylo «HOYb Co3e-
pemay, GeTHII TTIePSHOCHITH TOMOM M COBEpIIIay Oia-
rogapcTBeHHOEe MoseHue. [lo Goiee moO3mHUM TIpen-
craneHmsiM, Co3epen SBIsUICS TaKkKe MOKPOBUTEIIEM
CKOTa, IoJaTeJIeM AoMaIrHero omaromorydus. YTo uH-
TEPeCHO: HapOJHOE CO3HAHWE IIAIICYTOB OIMPEIEIIsIo
Cosepernia Kak 0JHOTO U3 MYCYJIbMaHCKHX NPOPOKOB.
A, 6ora Monuuu I1lnbne B MOMUTBE OHU YHOMMHAIU
OJIHOBpEMEHHO ¢ Amtaxom [43].

HecMoTps Ha TOJNYBEKOBYIO HCTOPHUIO aJbIIOB
(uepkecoB) BHyTpH Poccuiickoro rocynapcrsa, oo1e-
CTBO TaK M He M30aBHJIOCH OT IUIEMCHHOTO (WJIH TIO-
HAYYHOMY — Cy0-3THHYECKOTO) IaBICHUS.

Jlo xonma Kapka3ckoii BOMHEI B 1864 T. 3ammaiHbIe
anpITu (depKechl) KWK Ha Beelt Tepputopru KpacHo-
JApCKOTO Kpas U AJpIred, K 1ory ot peku Kybanu mo
peku [llaxe B JlazapeBckom paitone Coun. BocTounbie
anpIru (4epKecsl) MpoXxuBaiu Ha rore CTaBpomoiib-
CKOTO0 Kpasi, B paiione [Iarturopss, B Kabapauno-bain-
kapun u KapauaeBo-Uepkecuu, Ha PaBHUHHBIX YaCTAX
Yeunn m HHrymerun — mexnay pekamu Tepek u
Cynxa.

B pesynbrare BoiiHBI, B Typluto ObLTH W3THAHBI
HEKOTOpBIE M3 CYOAITHOCOB — TaKHe KaK HATYXaWIbl U
yOBbIXH, OOJBIIAst YacTh MIATICYTOB, XaTyXalIes, adai-
3ex0B. B Hacrosmee BpeMs AelcHHE Ha TUIEMEHHEBIC
oOmrecTBa BBIPAKEHO HE CTOJB SPKO, KaK paHBIIE.
CyOSTHHYECKHI TEPMUH «KaOapIHHIBD» OCTABHIIH 32
anpramu  (yepkecamu) KabGapaumuo-bankapun. Onu
OBUIM CaMbIM MOIIHBIM, MHOTOYHCJICHHBIM H BIIHS-
TENBHBIM aJBITCKUM CcyO3THOCcOM Ha BceM Kamkase.
CobOcTBeHHOE (PeojalTbHOE TOCYIapCTBO, CTATYC 3aKO0-
HOZaTeliel MO/ U KOHTPOJIb HaJl MyTSAMH B 3aKaBKa3be
MOMOTaJIM M JIOJITO€ BpeMs yJIePKUBATh CUIIbHEUIIINE
MO3HIINH B MMOJUTHKE PETHOHA.

B pecry0Onuke Anpires, HA000pOT, caMble KPYII-
HBIE CYOATHOCHI — TEMHUPTOCBIIbI, YCH IUANCKT SIBIIS-
eTcst O(UIMATBHBIM SI3BIKOM PECITyOJIMKHU, U OXKeITyTH.
B aT0i1 pecriybiinke Bce HaHMEHOBaHUS CyOITHOCOB 3a-
MEHHIJIM HCKYCCTBCHHBIM TEPMUHOM  «aJ(BITCHIIBIY.
CTporux rpaHdil B ayiax pecryOluK HET, BCE YKHBYT
BIIEPEMEKKY, TaK 9YTO B AZTBIT€€ MOKHO BCTPETHTH Ka-
OapauHIeB, a B Kabapae — TeMUpTOEBIIEB.

[Ipome Bcero 3amOMHHTE CYOSTHOCHI MOXXHO B
CIICAYIOIIEM TOPSIKE:

- BOCTOYHBIC afbITH (YEpKeChl): KabapAWHIBI B
Kabapauno-bankapuu; OecneneeBubl B Kapadaeso-
Yepkecuu;

- 3amajHbIe aJbITd (YepKeckl): mancyru B Jlaza-
peBckoM paiioHe ropoaa Couu; TEMUProeBIbI-XaTy-
XaWIbI-0keyru-adaa3exu, MaMXerd, erepyxacnllbl,
aJlaMHUeBIIBI, MaxOIIEBIBI, JXKaHEeBIHI B PecmyOmmke
Aqpires.

A xax xe aba3mHBI, KOTOPBIE JKUBYT BO BCEX TEX
JKe aynax, HO IpeuMyIecTBeHHO B PecyOnmke Kapa-
gaeBo-Yepkecusa? AGa3WHBI — 3TO CMEIIAHHBIN HapoI,
SI3BIK KOTOPOTO OJTU30K K abxa3ckomy. Korma-To naBHO
OHU TEPECETHINCh U3 AOXa3UU HAa pAaBHIHBI CEBEPHBIX
ckioHoB KaBkasa v cMemanuch ¢ uepkecaMu. M si3pik
OMU30K K a0bXa3CKOMY, KOTOPBIH POJCTBCHEH aJlbIr-
CKOMY (YEepKECCKOMY) si3bIKY. AOXa3bl (aba3uHBI) W
aZpITH (YepKechl) — JallbHUE POJCTBEHHHUKH, MPHU-
MEpPHO, KaK pycCKHe U yexu [2].

Teneps B QUCKYCCHH C aJIBITCHIIEM, YEPKECOM HITH
KabapIMHIEM, €CIIM y3HaeM W3 KaKOrO OH IUIEMEHHU
(cy©aTHOCA), TO MHOTOE CTAaHET MOHATHBIM U3 €T0 4acT-
HBIX IPEANOYTEHUH U TOUMEM yCTPONUCTBO YANBUTEb-
HOTO aJbIrCKOro (Yepkecckoro) odmecTtBa. Emé pas
OTMETUM, 4YTO CYOITHOCHI aJbITOB HMMEIOT OOLIyIO
ctpyktypy. B XIX - Hauane XX Bekax mpoaoxKaiu
COXPAHSATHCSI MHOTHE HOPMBI OOBIYHOTO TpaBa, TaKUE
KaK: 00bIYal KPOBHOM MECTH, aTablueCcTBa, TOCTEIIPH-
HMCTBa, KyHauecTBa, IaTpOHaTa, HCKYCCTBEHHOIO
poIcTBa (MOJOYHOE YCHIHOBJICHHE, MOOPaTHMCTBO).
O0pa3 XM3HMA TPUBWICTHPOBAHHBIX COCIIOBHU PE3KO
OTJIHMYAJICS OT JKU3HHU IPOCTOTO HApOAa; COIMAIbHEIC
pa3IHYMsl CKa3bIBAITUCH B OJICKE, €€ IIBETOBOW raMme,
mokpoe. B 00mmecTBeHHOM U CEMEHHOM OBITY, IIOMIMO
0OBIYHOTO MpaBa (agat), NeHCTBOBAIN HOPMEI MYCYIThb-
MaHCKOTO mpaBa (mapuat). B HacTosmiee BpemeHs
aJIITH BO MHOTOM COXPAHSIIOT SMHYI0 TPAIUITMOHHYIO
KyJIbTYpPY, pa3iuuus B KOTOPOH (OCOOCHHO B XO35H-
CTBE, TTOCEJICHUH, IHIIE) OMPEAEIIIOTCS, B OCHOBHOM,
MPHUPOTHO-KIUMATHIECKUMH YCIOBUSMU U BEPTUKAITb-
HON 30HANBHOCTBIO. Tarke, COXpaHsIeTcs OOLIHOCTH
JIYXOBHOW KYJBTYpHI aJbITOB: TAHTEOH OOXKECTB, MHO-
THE TPaIUIIH OOIECTBEHHOTO OBITa (HaIIpuMep, TBOP-
YeCTBO  IIEBI[OB-UMIIPOBH3ATOPOB), TPAAHIIUOHHBIE
npexacraBiaeHus [38]. AIbIrH Y€TKO OCO3HAIOT CBOE MC-
TOPUUYECKOE E€ANHCTBO.

I[Ipobsema 3THOHUMUYECKUX Bapuauui ap-
MSIH, H/esl ¥ peajn3aluus BCTPEYHBIX MPOEKTOB IO
HX nepeceieHuio Ha Kapkas3.

Arpeccrs, yMEHHE MpPHUCHOCAOIMBATHCSA, HEIO-
CJIEI0BATEIbHOCTD AEUCTBUM, MOILIEHHUYECTBO C UCTO-
pUYeCKUMU (DaKTaMH U IPYTUe OTPUIATENbHbBIE CBOM-
CTBa apMsiH, aKTHUBU3UPOBAJIM HCCIIEJOBAHUS MHOTHUX
Y4€HBIX pa3HbIX CTPaH MHUPA B BBISIBJICHUH apMSIHCKOTO
(akTopa, Kak OOBCKTUBHOTO, TaK U, HMEIOIIETO CBOU
MOJINTUYECKUE WHTEPECH] B IPOJABMKEHUN apMSHCKON
JIUHHH.

OpHako, ecid B 10 WH()OPMAIMOHHBINA MEPUO.T
MIPOUCKH KOHTIMPOBAHUS C TeorpahUIeCKUMH U HCTO-
PUYECKHMM KapTaMH, IMOATACOBKON COOBITHHA W T.II.,
BOCIIPHHHMAJIMCh MHPOBBIM COOOIIIECTBOM KaK Jpama
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ApMSHCKOW HAIMH, B 3py IU(PPOBBIX TEXHOJIOTHH pac-
KpbUTACh HCTHHA 00 apMsTHCKOM eHOMeHe. Tak, Tom-
tojor C. MamenoB nuccienys npo0iemMy MosiBICHHS ap-
MSIH BBISIBUJI, YTO KHITYAKO-TIOPKCKUI TONOHUM ApMme-
HUs (TIOpK, Or mon) K XasM He HMeeT HUKAKOro
otHorenus [28]. To ecTh, He OBLIO TaKOW HAIMH, KaK
apMsiHe, ObUT MHJOEBPOIICIiCKHE TUIEMEHa XaeB, Ipo-
JKMBAIOIINE B MHANHCKUX JIOJTMHAX, KOTOPBIE JKHITH He-
OONBIIIMH KOJOHUAMHU. DTO (hakT, KOTOPOTO HE XOTAT
MPU3HATH IPOAPMSIHCKHUE yUCHBIE.

Hanee, xalickue TureMeHa ObBUTH IPeoOpa30BaHEI B
STHOTPYMITY HOJ CHIIBHBIM BIMSHHEM apaMeines. OTH
JKE apaMedIpl ObIIM CEMHTaMH M Ha3bIBAIHM CBOHMX
npenkoB — Apam-oM. To ecTb, TyT BO3HUKAET oyepe-
Has TpoOJeMaTHKa yKe B CBSI3U C IPOUCXOXKICHHEM
STHOHUMA «apMSHHH» = ApaM, KOTOPbIH TJIacHT, YTO
OHO IIPOMCXOIHUT U3 apaMeicKoro Hapona. [louemy Mbl

3710 roBopuM? - IloTOMy, UTO XHTPOYMHBIE XaH, PH-
HSIB 3THOHHM «@pMsHE» TPECIEI0BAIN HECKOIBKO IIe-
JIeH:

1. TlpucBoeHue TeppUTOpHI KOPEHHBIX HAPOJIOB
T10/] BEIMBILIJICHHBIM HAa3BaHHEM «apMSHUHY;

2. IlpeBpaiieHue HCTOpWH JAaHHBIX HAapoOAOB B
«UCTOPHIO XaeB.

3. Tlosy4uTh JErUTUMHOCTb B CBSI3H C aJIMHHH-
CTpaTHBHOH pedopMOll BH3AHTHHCKOTO HMIIEpaTopa
IOctunmana B VI Beke, a TepMuH «ApMeHUs» (B TO
Bpemst 00nacTs Bu3aHTHHN) — MPWIETIHTh K COBPEMEH-
HBIM XasM-«apMsSHaM.

Opnako nmproOpeTeHne XalCKUMHU TIIEMEHAMH 3T-
HOHHMMa «apMSIHUHY» CBSI3aHO HE TOJILKO C MOLIIEHHHYe-
CKHMH JEHCTBUSIMH, HO TAKXKE C U3MEHEHHEM PEJIUTHU-
03HOH (TIepexo/l OT XPUCTHAHCTBA K MCIaMy) TIO3UIINU
OOJIBIIMHCTBA WICHOB apMSIHCKOW OOIIMHBI, TIPOXKHUBA-
IOIUX B 0071acTH DpMaHuUs BO BpeMs apabCKOro BiIacT-
BOBaHUA B JAHHOM PCTHUOHE.

Jlokamus T.H. «Xasace».

Kak Buaum, omHouMenHast Haanuch «HAY ASA»
HCKYCCTBEHHBIM 00pa30M HAJIOKEHA HA OCHOBY.

W3BecTHBIN pOCCUNCKUN U COBETCKUM YUEHBIN HC-
TOopHK-BocTOKOBe] Urops J{pSIKOHOB mMHcall, 4To «Xau
HUKOT/Ia He Ha3bIBallM ceOst apmstHaMu» [3]. O6 sToMm
taxxke roBopuT Oukper [1labaHOB - KaHAICKWIA aHAIIH-
THK B CBOMX MHTEPBBIO Ha O(UITHAIBHBIX KaHAJaX MH-
TepHeTa. CTpaHy IPOXKUBAaHUS apMsHE Ha3BIBAIOT CJIO-
BOM XasicTaH (TIOPKCKOE CJIOBO, O3HAYAOIIEe OPHAT -
reorpadus) [19].

Hnes n peaau3anusi BCTPEYHBIX NMPOEKTOB MO
nepecejeHnIo apMsiH Ha KaBka3s.

B XVII-XVIII Bekax Benukue MycCyJIbMaHCKHE
TIOPKCKHE HWMIIEpHM Hadaiau ciabeTb W yCTymnaTh Ha
MUPOBOH apeHe MECTO KPEMHYIIUM €BPONIEHCKUM Jep-
»aBaM 1 Poccun. B pe3ynbrare MHOrOUUCICHHBIE XPH-
CTHAHCKHE OOLIMHBI ¥ MaJble HapObl, IPOXKUBAIOIINE
Ha Teppuropun Ocmanckoit, CedeBnackoii (mozxe Ka-
JOKApCKON) MMIIEPHI CTAJIM CBOETO POJa «ISATOU KO-
JIOHHOI» B pyKax €BpOIEHCKUX U POCCUICKON MOHap-
XHUH, CTPEMHBIINXCS TaKUM 00pa3oM HM3HYTPH OCHa-
OWTH BOCTOYHBIE MYCYJIbMaHCKHE UMIepud. MM mox
PYKY B IPUTOPHUAHCKON IIEPKBH 3apOIMIIACh UL O I10-
HCKE TocyJapcTBa ISl XaeB, KOTOpble HAaYaln yOex-
JIaTh €BpPOMENIEB U 3anaj B TOM, UTO MyCYJIBMaHE UX
yrHeTawoT. Ux, cBs3aHHbIX ¢ EBpomnoi oaHo# Bepoii!
[27] Barukan, Amepuka u Poccusi, umeroniue sxcnaH-
cuUBHbIE MHTepechl HAa KaBkase, B3sUIM XaeB MOJ CBOI
NaTpoOHaX KakK IMPOBOAHUKOB COOCTBEHHBIX IPOCKTOB.
TlomaB B BONHY mokpoBuTenel, karonukoc Hepcec

AmTapakeny B3sUICS 3a ITOJTOTOBKY IUIaHa O TIiepeceie-
Hun xaeB Ha IOupri Kaskas. IlogsuBinnecs B 3TO
BpeMmsi B EBpone, nog srunoi Karonuueckoi uepksu
MOHAIIIECKHE IICHTPHl MXHUTApPHCTOB O] PYKOBOJ-
ctBoM Mxwurapom Cebacraru, Hadaid 3aHOBO ITEPeITH-
CBIBaTh JPEBHIOI0 UCTOPHUIO MHPA, (HaTbCUPUIIIPOBATH
W CO3/1aBaTh HECYIIECTBYIONINE IPEBHHUE PYKOIHCH.
3aMeTuM, 4TO JJaHHAs OpraHU3alus MPOJOIIKAET CBOE
CYIIIECTBOBAHME U B HACTOSIIEE BPEMsl, JIUIIb Tiepeda-
3upoBanack ¢ octpoBa Can-Jlamzapo (CB. Jlazapst), pac-
MOJIO’KEHHOTO OKoJio Beneruu B Beny. OcHOBHOM 11e-
JBI0 MXHTapUCTOB OBLIO MEpPEMUCHIBAaHHE IPEBHUX
KHHT, CO3JJaHHe JIJIsl XaeB apMSHCKON UCTOPUH U MHO-
TOYHCIICHHBIC KOMITWISIIIAY, (paabcuUKAIIN, a TAKIKE
HCIOJIb30BaHUE IIUTAT U3 TPYJOB aHTUUYHBIX aBTOPOB,
0e3 yKa3aHus IEpPBOMCTOYHHKA, YTOOBI OHU BBITIISICITH
KaK JIpeBHEapMsAHCKHE TpyAbl. [lesTenbHOCTh MXUTa-
PHUCTOB, B OCHOBHOM, CIYXHJIa YKPETJICHUIO BIUSHHS
Batukana u eBpomeiickux aepxaB Ha Bocroke [14].
Bce 310 genanock ¢ 1enbio yIpeBHUTHh U BO3BEINUNUTH
HEKOTOpBIE XPHUCTHAHCKHE OOUIMHBI U HAPOMBI, B TOM
YHUCJIe XaeB-apMsIH, IPUITUCATh UM 9aCTh UCTOPHH JIPY-
TUX HapOJOB M UMIIEPH, YTOOBI 3aTEM HCIOIb30BaTh
apMSHCKYIO MOJIMTUYECKYI0 KapTy HPOTHB MYCYJIb-
MaHCKHMX TIOpKCKUX umnepuid Bocroka. D10 Bpems
MOXHO Ha3BaTh MEpEepoXkIeHHEM XaeB B apMsH. On-
HAKO aKIECHTHPYEM BHUMAaHHE Ha TOM, YTO apMsSHAMHU
U3JIPEBJIC HAa3bIBAIH MPEACTABUTENICH JIFOOOr0 3THOCA!
KHITYaKOB, aI0aHOB, aficOPOB, KypAOB U BCEX TEX, KTO
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MPUIEPKHUBAJICS aPMSHO-TPUTOPHAHCKOTO BEPOHCIO-
Bemanus. K ToMy e apMsHCKas IIEPKOBb JIENIMIIACh Ha
MHOXECTBO HE3aBUCHUMBIX MaTpUapXUil Ha MPOCTOPAX
EBpornsl 1 A3uu, KOTOpbIE OOBEOUHSIN pa3iIMyHbIE
HapOJbl U MOJYMHSAINCH UMIIEPUSIM, B KOTOPBIX PacIo-
naranuck. OJHUM U3 HapOJOB HUCIOBEIOBABIIMX I'PU-
TOPHAHCTBO OBUT 3THOC, CAMOHA3BaHHE KOTOPOTO Xai,
NPE/ICTABISIONIMA  COO0M  HBIHEIIHUX apMSHCKUIN
Hapoz.

C poccuiickoii momutukoit XIX Beka Ha KaBkaze
1 Manoit A3un cBS3aHO CTaHOBJICHHE DUMHAA3HHCKOMN
apMSIHCKOM LIEpKBU U ycuieHue e€ crtaryca. [Ipexne
cymectBoBall Apaparckuii (QUMHaI3UHCKUI) KaTOIH-
KOCCaT, IiepecesieH-Hblil B XV BeKe TIOPKCKUMMU IIPaBH-
tenssmu umnepun Kapa-Koronny n3 Kunukuum (Typ-
ust) Ha FOxwubiid KaBkas B Mecteuko Yukunuca (Hbl-
HemHsAs ApmeHus). OfHaKoO ¢ IPUXOAOM B PErHOH
Poccun B XIX Beke, craryc Apaparckoro (Dumuan-
3MHCKOT'0) KaTOJIMKOCA OBbLI MOBBILICH JI0 «KAaTOJIMKOCA
BCEX apMsH», XOTS 10 CHX IOp PsiJl apMSHCKHUX KaTo-
nmkocoB brmkHero BocToka ¢ 3TUM He cunTaeTcs.

Kax u3BectHo nocne okkynauuu B 1826-1828 rr.
Hpesana (PeBana), apmsaCcKuii katomukoc 10 peBpas
1828 r. Poccus u Kapxapckuii Upan noanucanu Typk-
MEHUYAHCKHUI JOTOBOp, B KOTOPEIA ObLIa BHECEHA CTa-
Ths XV «O nepecenennu apMan». Poccust B 3ToM mpo-
Lecce urpajla caMmyro akTUBHYIO poiib. B €€ nomurtuue-
CKHE HHTEpEeChl BXOIMJIO HCKYCCTBEHHOE YCHIICHHUE
ApapaTcKoro KaToJIMKoca ¢ IIeJIbI0 UCII0Ib30BaHUs ap-
msiHcKoro daktopa B Typuuu u Mpane. [lapannensao
HavyaJoCh MacCoBOE IIepecesieHne apMsH u3 Typimn,
Upana u bmmxnero Boctoka Ha KaBka3. Bot Toraa B
Harpajay 3a BEpHYIO cIyxO0y, camonepKaBhe IT03BO-
M0 DYMHAI3UHCKON IEPKBU CTATh HACTHIPEM BCEX
TIepeceNeHHbIX apMsH, a TaKXke Npuoparh K pykam
XpaMbl, PYKOITUCH W XPHCTHAHCKHE Haponpl (anbaH,
yauH u apyrux) Ha FOxuom KaBkase. beuta ympasa-
HeHa AnbaHckas ABTokedainbHas LlepkoBb, ee Xpambl
u mactBa B Kapabaxe, 3anresype, ['sumxke, [lleku, [le-
Maxe M B JAPYTHX 00JIacTSX UCTOPHUUYECKOTo A3zepOaii-
JoKaHa. Bce KynbTypHBIE, pelnUTruo3HbIe, IIEHHOCTHBIE
NaMSATHUKKA TpPUBENEHHBIX A3epOaillkaHCKHX TOpo-
JIOB, ObUIM TepeAaHsl B pykn DumunanzuHa. O0 3Tom
CBHUJICTEIILCTBYIOT ~ MHOTOYMCIIEHHbIE  JIOKYMEHTBHI,
yKa3bl ¥ IEPENHCKa U3 PyCCKUX apXHuBOB. B pesynbrare
OuMuag3uHCKas HEPKOBb ApMEHU3UPOBAIa MHOTOYHC-
JICHHbIE a0aHCKue (appaHCKue) XpaMbl U HApOJIbl, CO-
371aB Ha 3TOH 6aze MH( 0 IpeBHEAPMSIHCKOM (XaiCKOM)
Hacnenann Kakaza. CremyeT yduThIBaTh, YTO BCE
«IpeBHEAPMSHCKHE» PYKONHCH CO3JaHBI Ha OCHOBE
charbCUPUIUPOBAHHBIX JPEBHETPEUECKUX, JPEBHE-
PUMCKHX HCTOYHHMKOB M KapT. [lpuaymanHsie B cpen-
HHUE BeKa €BPONECHCKUMH MOHAXaMH, Ty TEIIECTBCHHH-
KaMH ¥ MUCIaMH HCTOpHYecKue (aKThl, JTUIYHOCTH U
COOBITHST HBIHE BBIJAIOTCS 32 MCTOPUYECKYIO NPaBIy.
IIpu »TOM B €BPONEHCKHUX U POCCUICKHX apXUBax U
(hoHmax HET MPaKTUYECKH HH OJTHOT'O OpPUTHHAJA IPEB-
HeapMsHCKHX pykonuced. [loutu Bce OHU ABISAIOTCA
TIO3/THUMH KOTIMSIMU SIKOOBI HEKOT1a CYIIIECTBOBABIINX
pyKoOmucen, KOTOpbIe HUKTO HE BUAe. MHOTHe n3BecT-
HbIC y4€HbIC MHpa KOHCTAaTHPOBAIM, YTO HBIHEIIHEE
apMmsiHCKOe (xaiickoe) Hacenenune HOxxHoro Kakasza
ABJISIETCS TPHILIBIM, YTO OHH B TEUCHUE MHOTHX BEKOB

10 pa3HbBIM NPUYMHAM KouyeBalu ¢ bankan B Manyro
Aswmro, a ortya Ha KaBka3z u manee. O0 3TOM B CBOMX
Hay4HBIX paboTax MUCajIH TaKUe PU3HAHHbIE ApMEHH-
ctel Kak: Angnep b.O, Anonnt H, bynak B.B., Bennuxo
B.JIL., deaxonoB W.M, Ilnorposckuii b.b,, Ilurynes-
ckast H.B., Op6enn U.A., A.Cen-Mapren, BypuyTrsn
k., Cynu P.I'., I'apcosn H.I'. u MHOXecTBO ApYyrux.
Bo lI-M Tome kaurn dyana Axynnosa «Paspymurenu
(danpcuduKanmity NPUBOIATCA IIUTATHI U BBICKA3hIBA-
HUSL OIPOMHOIO KOJIMYECTBA €BPONEHCKUX, POCCHIA-
CKHX M, UYTO CaMO€ BaXXKHOE, APMSHCKHUX YUEHBIX O TOM,
YTO HBIHEUIHUM apMSHCKUN HAapoX SIBJISETCS Iepece-
neHHbM Ha KaBka3. CorjacHO STHM yYeHBIM, TIOCIe
MaccoOBOI0 IepeceneHust apMsiH B peruoH HOxHOro
KaBkasa, ObUIM apMEHH3UPOBAaHBl HEKOTOPBIE KOPEH-
HBbI€ XpPUCTUAHCKUE HApOAbI, UX LIEPKBU, PEIUTHO3HBIC
KHUTH U KyJIbTypHOe Hacienue. O MaccoBOM Iepece-
JICHUM apMsH U TNPUCBOCHHMU JyXOBHOTO HacCleAMs
MECTHBIX XPHUCTHAHCKUX HapOJOB CBHUIETEILCTBYIOT
nokyMeHTHl 3 AktoB KaBkasckoit Apxeorpacdude-
ckoit Komuccun (AKAK), MHOTOYHCIICHHBIE BOSHHO-
HACTOpPHYECKHE, JTHOTpapUUECKUe W HAayJHBIC XKYp-
Hanbl 0 KaBkase, nedaraBmmecs B Poccuiickoil ummne-
pun B XIX Beke. Takke OONBIION TIACT MaTEPHAJIOB
00 5TOM FIMeeTCsI B €BPOTIEHCKUX HCTOYHIKAX TOTO Tie-
puoga. Ilo ceuaerenbcTBy pycckoro yueHoro H. I1las-
pOBa, HEMOCPECTBEHHO MPHHUMABIIIET0 YUYacTHE B Me-
pax o xononuzanuu Kaskasa, k Hagainy XX Beka, «Hu3
1 mun. 300 ThIC. AyHI NPOKUBAIOLIMX B 3aKaBKa3be ap-
MsH 6osee 1 MITH. He IPUHAJUICKUT K YUCITy KOPEHHBIX
JKuTenen Kpas u noceneHsl Hamu». [Ipu atom 11laBpos
0co00 menaer akIeHT Ha ToM, 4T0: «l[Inpoko ucmons-
30BaB JDKECBUIICTEIBCTBO, apMsiHEe M3 0e33eMeIbHBIX
MPUILETBIEB 3aXBaTHIIM OTPOMHBIE MPOCTPAHCTBA Ka-
3eHHBIX 3eMelnby [48, ¢. 59-61]. I1laBpoB Takke OoTMe-
YaJl, 4TO «OCEIJIOe K€ Ty3€MHOE HAcCeJeHHE, PUHA-
Jexaiiee K TaTapckoMy AJ3epOeiKaHCKOMY Tie-
MEHH, pacroiarajoch ¢ JaBHUX BPEeMEH BJI0JIb Oeperos
Kypst u Apakca u oxoso TamsimHCcKuX rop» [45].
OOmIen3BECTHO, YTO A0 KOHIA CPETHEBEKOBbS
Boctok Obu1 IepeioBOi YacThi0 MUPOBOI KYJIBTYpPBI U
IUBIJIM3AIMH, a Y)K 3aTEM 3Ta IajbMa epBEHCTBA Iie-
peunta k EBporre, koTopas moxydnia cBoe o0pa3oBa-
HUE W MHPOBO33PCHHE OJIarofaps BEIHKHM IIKOJAaM,
3HaHMSAM M TpaguuusiM Bocroka. B EBpone BbiiBH-
HYJIU TOJIUTU3UPOBAHHYIO «aITalCKyI0» UACIO Mpapo-
JUHBI TIOPOK, MOIYYMBIIYIO MO3XKE PACIPOCTPAHEHUE
U B pOCCUICKON HCTOPUYECKON HaYKe, C LENbIO IPUHU-
3UTh HCTOPHUYECKYIO U IIUBHIN3AIMOHHYIO POJb TIOPK-
CKHX HapoJIoOB B MHUPOBOH KynbType. Jpyroi memnbro
OBIJIO BBITECHUTH TIOPOK C HAN0O0JIee BaYKHBIX T€OIOJIN-
THYECKUX pernoHoB EBpazmm, mockoipky XVIII-XIX
BB. CTQJIM MEPUOJOM OCIAbICHUS TIOPKCKUX MYCYIIb-
MaHCKHUX MMIepuii BocTOKa 1 MHOTOYMCIIEHHBIX KPO-
BOIPOJIUTHBIX BOIH, YUHHEHHBIX €BPONEHCKUMHU KOJIO-
Huzatopamu U Poccuiickoil uMnepuei 3a reonoauTH-
yeckoe MnpeolnasiaHue B CTPAaTETHYECKHX pPEernoHax
KOHTHHEHTA. 3aBOEBbIBAsI 36MJI TIOPKCKUX UMIIEPHUHA B
Mano#it, [lepenneit Azuu, bimxxnem Boctoke, Ha Kag-
kaze, llentpansHoit A3uu u JlanbHuem Boctoke, eBpo-
MeWcKass U POCCUIICKasi UMIEPHUsS BBIABHHYJIHM HOBYIO
HUIEOJOTHYECKYIO KOHLENIHIO, COTJIACHO KOTOPOHl Bce
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TIOPKCKHE HApOAbl SABJIAIOTCS NPHILIBIMA KOUEBHH-
KaMH, BapBapaMH ¥ BparaMu IUBHIIH3AIMH. DTO ObLIa
cBoeoOpaszHast MecTh EBporisl n Poccun 3a To, 4To MHO-
THe BeKa OHU BXOJWIH B COCTAaB TIOPKCKUX UMIEPHUH U
6bU1H UX AaHHUKaMH. COIrJIaCHO UCTOPUUYECKUM HCTOU-
HukaM, B 1829-1830 rr. na KaBka3 ummurpuposanu 40
000 apmsn u3 Mpana u 90 000 apmss u3 Typuun u pac-
cenunuck B ocHoBHOM B HaxubiBane, Kapabaxe u Hpe-
BaHe. B 1905-1907 rr. apMsiHe, BOCIIOIIB30BABIINCH Pe-
BOJIFOIIMOHHBIMH TIporieccaMu B Poccum m ocnaOre-
HHEM KOHTPOJISI IEHTPA HaJ PETHOHAMH, OCYIECTBIIIN
MaccoBbIe yOwmiicTBa W Tpabexu asepOailpkaHICB B
Baky, 3anresype, Hpesane, HaxusiBane, Opnay0arne,
Dumuensune, xasanmup u Kazaxcran. B 1905-1906
rr. apMmsHe paspymunu 200 cen B I'sumxuackoi u Ka-
3axckoii ryoepHusx u 75 cen B Ulymunckoi, JxeOpa-
unbckoil u 3aHresypckoit rybepHusx. IlocmenctBus
nepeceneHus apMsiH, B yacTHOCTH, Ha FOxxHbIit KaBkas
OKa3aJINCh OYEHb TPAarMyHBIMU. ApMsIHE ¢ 0c000il xe-
CTOKOCTBIO BBITIOJNHSIN 3a/laui TpenaTenei, Ipean-
CaHHBIC UM apMSHCKUMH M POCCHHCKHMH JIHIECPaMHU.
Typuns u AzepOaiikaH Beerna ObUTH 0OBEKTaMH ap-
MSAHCKMX MaxuHauuil [1]. OpgHako cCokpylIMTEIbHas
mobena AsepOaiimkana Bo Bropoit Kapabaxckoit
BoiiHe B 2020 r. mocTaBuiia NPENoH JabHEHIIEMY pa3-
BUTHIO apMsIHCKOI1 arpeccun Ha FOxxHOM Kagkase.

ITepeceienne apMsiH B ajbITCKHE 001IIeCTBA U
HX AeMorpadus B o01ieM cocTase.

MaccoBoe nepecenenue apmsiH Ha KaBka3 Haua-
nock ¢ Yka3a Iletpa | (oxTs10ps 1724 1.), 0 pazpemeHun
apMsHaM CEeJMTHCS Ha 3axXxBadeHHBIX Poccueii Teppuro-
pusix. [To pasymMeHHIO pycCKO# BIacTH YKa3 ObLT po-
JVKTOBAaH CTPAaTETMYECKOH HEOOXOAMMOCTBIO CO37a-
HHUSI XPUCTHAHCKOTO (hopriocta MPOTHB MYCYJIbMaH.
(B.A. [Iamepeman). [1€rp Benukwuii pentw 3acemuTh
apMsTHaMH 3aXBadeHHbBIE TEPPUTOPUH (3TOT IOJIUTHYE-
ckuit Kype npogpomxkancs 100 ner).

[lepememieHHBIM JUIIAM OBITM TIPEOCTABIEHBI
Ba)KHBIE JIbIOTBI: OHU OBUIN OCBOOOXK/ICHBI OT HAJIOTOB
1 MIOIIUTMH CPOKOM Ha IecTsb JieT. VIM OplM IperocTaB-
JICHBI JIBTOTHI N3 KOHTPUOYIINH, TOTy4eHHOH 0T MpaHa.
Ilepecenenne ObLIO HAYATO TOCHE MPOBEIEHHS OIpe-
JIETICHHBIX ITOJrOTOBUTENBHBIX Meponpustuil. ITocie
Toro, kak Poccus mobemuna B BoitHax ¢ [lepcueit u
OcMaHaMy, a TaKkKe I0ciIe MOANMMCAHUH MUPHBIX CO-
TJIAIeHNH, apMsSHCKHE TiepeceeHus emé 0osee akTH-
BU3UPOBAIIKCH.

Bo Bpems Kapabaxckoro koH(UIMKTa, B KOTOPOM
apMsHE WCHOJHSIM POJb OIOCPEIOBAHHOTO aJerTa,
OHHM HayvajM mepecesTbes n3 Apmernnn Ha CeBepHBIHA
Kagxkas, Bkimouast Anpirefickyto, KabapanHo-bankap-
ckyto u KapagaeBo-Upkecckyto pecnyoiuku Poccwii-
ckoit dexepannu. Tam npoxwuBaroT 1,5 Mumnona ap-
MmstH [11].

Ceituac pacnpocTpaHsSeTCsl BBIMBICEI O TOM, UTO
apmsane npumnn Ha CesepHblii KaBkaz B I Beke 110
HallleH pbl.

He nmes cBoero rocynapcTsa, BMECTO TOT'O YTOOBI
CO3/1aBaTh CBOIO I'OCYAapCTBEHHOCTb, a HE BO3JIaraTh
ero (pyHKIMH Ha arloCTONBCKYIO IEPKOBb, KOTOPAs UI-
paeT B MX Cyan0e T'yOWTENbHYIO POJb, OHU TPOIOJ-
JKAIOT cIaratb MUQBI O CBOEM IPEBHEM NPOHCXOXKIC-
H1H yxe B peruoHe CesepHoro Kaskasa.

ApMsiHe B AfbIree.

AZIBITH  ABISIOTCS MYCyJIbMaHaMHU-CYHHHTaMH.
Hcnam oka3piBaeT OOJBIIOC BIHMSHUC HA TPATUIMUA U
ObIT Hapoa. He MeHbIIIee 3HAUCHHE [UIS aJIBITOB HMEET
JPEBHUII CBOJ MpaBUWI «AIBIT? Xa033» — HEMHCaHbIC
HOpPMBI TOBEJCHUS Ha BCE CIIydad >KU3HH, KaK BCEro
o0IIeCcTBa, TaK U JJI KaXXJI0ro deaoBeka [25].

Bnaronmaps ToJepaHTHOCTH aJIbITOB, UX OOIIECTBO
IT0 ’THHYECKOMY COCTaBY OTJIMYACTCS pa3sHOOOpa3ueM,
B €0 COCTaBE OKOJIO 28 STHOCOB.

B 2021 r. mo 4YMCIEHHOCTH Ha IMEPBOM MeECTE
HaxXOJWJINCh PYCCKHE, 3aTeM caMu anbiry. Ilocime HUX
LIUIM YE€pPKECHI, JAaKLbl U Kypabl. IlepByro naTépky 3a-
MBIKaJIH apMsHe.

AJlbITH IPOKUBAIOT B cTONULIE Maiikorm u B 45 ay-
Jax.

ApwmsiHe pokuBaroT B Maiikone, B Maiikonckom
paiioHe, oxBaTblBaromMM Xytopa: IIposerapckuii,
Berounsiii, CeBepo-Boctounsie cansl, [llaymsH, mo-
cénok Tynbeckuil u cranuny Kysxopckas.

Maiikon apMsiHE BIIEpPBBIE MOSIBUIMCH BO BTOPOU
nosioBuHe XIX Beka. D10 ObLIM BBIXOAE M3 HoBOM
HaxwuueBann, KprsiMa u oOnacTeit 3amaiHoil ApMeHHH,
a TaK)Ke aMUICHCKUE apMsIHE U3 OKPECTHOCTEN ropona
Tpa63oH, Opay, CaMcyH (npeBHErpedecKuid AMHUCOC)
Ha FOKHOM moOepexxbe UepHOro Mopst U apMmsiHe W3
OcwMmanckoii nmnepun. B 1897 r. apmsiHcKast oOmnHa
Maiixomna 6bl1a MaJTOYHCICHHON: 31ech xui 381 apms-
HUH (265 myxuuH u 116 xxenumn), B 1902—-344 (168 u
176), B 1908 r. — 540 (256 u 284), B 1915-762 (392 u
370), B 1916—639 (355 u 284).

JIIs HarnsTHOCTH TIPEACTaBUM JeMOTPa(HIo 3T-
HUYECKUAX apMsH B AIBITEHCKOW pecIyOiMKe Mo ro-
Jam:

B % K 00I1Iel YUCIEHHOCTH

1959 | 1979 | 1989 | 2002 | 2010
106 | 157 | 242 | 341 | 3,54

Ap-
MsIHE

2021
2,98

Kak mokassiBaeT tabmuma, ¢ 1959 mo 2010 rr. B
AnpiTee HaOMIOAANCS CTAOMIIBHBINA POCT YUCIEHHOCTH
apMsH. B npyroii TabauIie no HallMOHAJIBHOMY COCTaBY
B 2010 . apMsiHE HaXOAMUJINCh HAa TPETHEM MeECTe, I0-
CJIe pyCCKHX U aJIBITOB, COOTBETCTBEHHO: 96119-71,28
%; 24526—18,19%; 4085-3,03.

Ecnm nudpa oxBaTta apMsiH IpeicTaBisieTcs He Ta-
KOH BBICOKOM, KaK y PYCCKHMX U afbIT'OB, TO IPH CpPaB-
HEHUH €€ C UYUCIIEHHOCTBIO YEPKECOB, KOTOpHIE, IO
CYTH, SIBJISIOTCS TEMH 7K€ a[[bITaMU, MOKHO YAUBUTHCS:
1812-1,34%.

B Tabmuue BbaenseTcs NOABEMOM YHCICHHOCTH
1989 r. — roj1 akTHBHBIX arpeCCUBHBIX APMSHCKHX JCH-
CTBHI IPOTHB a3epOail’KaHCKOTO HACENICHHS, a TAKXKe
cnagioM B 2021 ., mociie COKPYIIUTETHHOTO TMOpaXke-
HUS apMstH Bo Bropoit Kapabaxckoii BoiiHe 1 B mieprot
nangemun Covid-19. Octa€rcst mpeamnonoxuTb, 4TO
€CIIM IIepBOHAYaIbHO reorpadust AIbIren npeacTaBis-
JIach NMPUBIEKATEIbHONM CBOUM KJIMMAaTOM M PacIolio-
xenueM Maiikora Ha peke benoii (mpurok Ky6anu), To
BIIOCJIEAACTBUM YKOHOMHYECKHUH kpu3uc B Poccuiickoit
®denepaiyy noracuia apMsHCKUI HHTEpEC.


https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%85%D0%B8%D1%87%D0%B5%D0%B2%D0%B0%D0%BD%D1%8C-%D0%BD%D0%B0-%D0%94%D0%BE%D0%BD%D1%83
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%85%D0%B8%D1%87%D0%B5%D0%B2%D0%B0%D0%BD%D1%8C-%D0%BD%D0%B0-%D0%94%D0%BE%D0%BD%D1%83
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Opnako B AfpITeicKol peciyOsMke aKTHBHO
dbyHkmoHMpyeT apMmsiHckas obmuHa. B 2020 . mpen-
CTaBUTENH PETHOHATBHOTO oTaeneHus «Coro3a apMsIH
Poccun» BeICTYNMIM C 3asBieHHEM 1o neny [aruka
IapyksHa—ogHOTO M3 caMbIX OoraTsIX Jroged Apme-
HHH.

U3 3asBneHus apMsiH Anbiren: «ApMsiHCKas 00-
IIMHA AJIBITEH, SBIISASACH HEOTHEMIIEMOM YacThIO MUPO-
BOTO apMSJHCTBA, TIyOOKO 00ECIOKOSHa CHUTYyalueH,
CKJIa/IBIBAIOLLEHCS B IIOCIEAHNE JHU HA UCTOPHUUECKOM
pommae — B PecmyOmmke ApMeHHUs BOKPYT MapTHU
«IIpouseraromass Apmenus» u ee iuaepa [aruka
Iapyksina. MBI mpezncTaBiisieM, HACKOJIBKO B3pPbIBO-
OMACHBIMU MOTYT OBITh MOJOOHBIC NEHCTBUA i 00-
IIECTBEHHO-TIOJIMTHYECKOI 0OCTAaHOBKH B CTpaHe, Kak
HETaTUBHO OHHU OTpa3siTCi Ha YpPOBHE JAEMOKpaTHue-
ckux cBoOoJ B PecnyOnmuke ApMmenus, a Takke 3¢ dek-
TUBHOCTH  apMSHO-POCCHHCKOTO  COTpPYIHHMYECTBA.
HeoOxonumo ckopeiinm 00pa3oM NpenoTBPaTHUTh
BO3HIKHOBEHHE HOBOTO MOJHTHYECKOTO KpU3HCa, KO-
TOPBIM MOTYT BOCIIOJIB30BaThCSI BHEIITHHE CHIIBI JIJIS 3C-
KaJalliy CUTYaIlld B peruoHey. Jlemno B Tom, uto ["arux
Hapyksa He Tombko nuaep maptuu «lIponBeTaromas
ApMeHus», HO U CyOBEKT, CyAs IO OOBHHEHUIO, IO-
TPS3IIUA B KOppynuud. EMy BMEHSUIHCH: MOIKYT W3-
Oupareneil, He3aKOHHOE MPEIIPUHIMATEIBECTBO U Op-
TaHU3aIUs MOIIEHHUYECKOH CXEMBI Mepeaayyl 3eMIIH.
Ilo cmoBaM reHepaJbHOIO TPOKypopa ApMeHUH,
LlapyksiH opraHu3oBajl HOAKYN H30Upareneil B mpes-
JIBEpUH MapiaMeHTCKUX BbI0OpoB 2017 roja, 3amiaTus
170 mma gpam (360000 mommrapos CILA) 6omee 17000
n3bupateneii B mpoBuHnuu [ erapkynuk. [Ipokyparypa
TaKke OOBHHWJIA €r0 B HE3aKOHHOHM IpenrmprHUMa-
TENBCKON JEeATeNPHOCTH U HE3aKOHHOM O0OTalICHUU
Ha cymmy 62 mutH gojutapoB CIA ot cBouX Ka3uHO, a
TaKXKe OpraHW3alH{d MOIICHHUYECKOH CXEMBI Iepe-
Jlauu 3€MJIH, U3-32 KOTOPOH OFOKET CTPAHBI JIHIIHIICS
Ha 800000 gonnapos CIIIA.

I'ennpokypaTtypa ApMeHHH 3ampocujia U TO0JIO-
caMH IapliaMeHTapHeB Mpaesiero 6yoka «Moi mary»
JOOMIIach JIMIICHUS JEIyTaTCKOM HEeTPHKOCHOBEHHO-
ctu Iapykana. Ho, croponnuku LlapyksaHa u apMsiH-
cKkas o0mmHa ApITer 00paaimch KO BCEM CTOPOHAM,
BOBJICYCHHBIM B JaHHBI KOH(IUKT, C IPH3BIBOM IIPO-
SBIISITh «CIIEPKAHHOCTh M OJlaropasymue M He JOITy-
CTUTb CUTYAIMIO 3CKaJIallnio» B peruone [33].

B pesynbraTe cyx oO1ei IOpHCANKIINY OTKa3all B
apecre llapyksna. brmaronmapsi crapaHusM oOBuHSse-
MOTO U €r0 CIIOIBIKHHUKAM, €0 OBUTIO CBEPHYTO, IO-
CKOJIBKY JIMIIO, JIaBIIIee MOKa3aHus MpoTuB LlapyksHa,
0TKAa3aJIOCh OT CBOMX IMOKa3aHUH. 371eCh BOSHUKAET He-
MOHUMAaHWE, €CIHM apMIH TaK OECIIOKOUT 0OCTaHOBKA B
PETHUOHE, TIOYEMY OHH IMOCTOAHHO BO3MYIAIOT PETUOH
W JIeTaloT B Ui TOro, YTOOBI BHECTH B HETO HECTa-
OounbHOCTH. Tak, B HacTosIIee BpeMsl 00IIECTBEHHOCTD
Anpiren BO3MYIIAeT OYEpeHOH apMsSHCKHH Oecripe-
Jen. B mHTepHET-ceTH MOSIBUIIOCH BHIEO KakK apMsH-
CKUI OaHINT 3a0MpaeT 3eMIII0 Y KpEeCThsH. DTHHYE-
cKuil apMsiHUH AposiH ApTyp Brnagumuposud, nposxu-
BaOIINH B ApMEHHWH, 32Ky B AZlbITee, BCE 4TO MOT,
BKJIIOUasi MPABOCYAME IJISI TOTO, YTOOBI (pHHAHCHPO-
BaTh aHTUPOCCUHCKYIO ucTepuio. B Anpiree B 2006 T.

MIPOCTBIMH arpapusMH I0J[ PyKOBOJCTBOM IIEHCHOHE-
pom Aszamar ['anboBbIM ObUTa HadaTa C HYJS TIO-
CTpOMKa KPECThSIHCKOTO X034HCTBa /I OAHOCEIbYaH.
Ha nenpru naidmmkoB ObUI CO3[j@aH COJIMIHBIA arpo-
KOMIUIEKC: CKJIQACKHE MOMEIIEHHs, MacTepcKasl, KH-
BOTHOBOJ{YECKAsI U NMTHIA (EepMBbl, OOLIEKUTHE, TIPYA C
pBI0OI ¥ T.A. JlaHHOE KPECThSIHCKOE XO3SHCTBO CTAJIO
00BEKTOM HHOCTPAaHHOH OSKCIIAHCHUM M YK€ COBCEM
CKOPO BMECTO Tapaxxell W TEXHHKH 31€Ch MOTYT BBI-
pacTé KOTTEMKHM U AECSATKH JIOAEH MPH 3TOM OCTa-
HyTCs 0e3 paboTHI, a PyKOBOJICTBY, BUANMO, 32 3aCIIyTH
mepes; IKOHOMHUKOH PecmyOnmmku yrotoBaH OTHBIX B
MecTax He CTOJIb OTHANEHHBIX. POpMaIbHO X035IMCTBO
y’Ke OT’KalH, a KOHKYPCHBIN YIPaBIISAIOMUN yoke HadK-
HAaeT ero 3KCILTyaTaluio, YTOOBl NMOJHUMATh 3KOHO-
MHUKY. BOT TOJIBKO HE POCCUICKYIO, & SKOHOMUKY CO-
BCEM JPYTUX CTPAaH U KaK HE yJUBUTEIBHO IOMOTAIOT
€My B 3TOM He MHOCTpPaHHbIE areHTHI, a CBOM - OTeYe-
CTBEHHBIC opranbl. Takum 00pazom, 25-neTHuii 6e3pa-
OOTHBII apMsHHH, cO3Jall B AJbITeifickoM oOriecTBe
OCTPYIO COIMAIbHYI0 HANPSHKEHHOCTh. XOTS BHAYaje
HHUKTO U IIPEATIONOXKNUTH HE MOT, YTO 3TO PeHAEpCKuit
3axgar [8].

Apwmsne B Kabapauno-baakapuu. KabapauHo-
Bankapckas Pecnyonmka (KBP) pacmonoxena B mpen-
TOpPbSIX U Ha CEBEPHBIX CKJIOHAX IEHTPaJIbHON yacTu
Bonsmoro Kaskasza, ceBepHas uacts Pecriy0iuku pac-
nosiaraercs Ha KaGapauHckoi paBHUHE. ['paHHYHT Ha
ceBepe co CTaBpONOJIbCKUM KpaeM, Ha BOCTOKE U I0To-
BocTOKe — ¢ Pecmry6nukoit CeBepHas Ocerusi-Ananus,
Ha 1ore - ¢ ['py3ueil, Ha 3anazne — ¢ KapauaeBo-Uepxkec-
ckoii Pecrry6nmkoit. [IpoTsHkeHHOCTD TEPPUTOPHH C Ce-
Bepa Ha 1or — 123 km, ¢ 3amajga Ha BOCTOK — 167 kM.
O6mias mwiomaas — 12,5 ThIC. KB.KM.

Knumar B Kabapauao-bankapun - KOHTHHEHTAb-
Hbli. CpenHsisi Temneparypa sitHBaps B paBHUHHOM ya-
ctu -4° C (B ropax 10 -12°C), utons +23°C Ha paBHHHE
(B ropax g0 +4°C). OcaaKoB BBINAJAET: HA PAaBHUHE -
10 500 MM B rox, B ropax — g0 1000 mm. ITpomomxu-
TEJIbHOCTh BEr€TAI[HOHHOT0 Niepro/ia Ha paBHuHe — 190
nHeit. Penbed) Ha ceBepe — paBHUHHBIN, B OCTaJIbHOU
yacTu - ropHbIi. Ha tepputopun PecryGnmku pacmo-
JIO)KeHa BbIcoyailmas ropa KaBkaza u Bblcouaiias
touka Poccum — Onpopyc (5642 m.). Hauboee kpyr-
Hble peku — Tepek, Manka, bakcan, Yerem, Hanbuuk,
Uepek, Ypyx. Ilnomane, 3aHsaTast JecoM, COCTaBisIeT
185 ThIC. ra.

ITo nanaeIM Ynpasienus PenepansHOR Cirys>KObI
rocymapcTBeHHON crtatuctuku 1mo CeBepo-KaBkas-
CKOMY (eliepaTbHOMY OKpPYTY, YHCICHHOCTh TIOCTOSH-
Horo HaceneHust KbP Ha 1 ssaBaps 2022 r. cocraBmiia
870,48 TrIc. uwemoBek. B PecmyOnmke mnpoxwuBaroT
npeacrasutenu 6oxee 100 HammonampHOCTEH. OCHOB-
HOE HaceleHHe — KaOapJWHIBI, COCTaBISIOIIUE, II0
JAHHBIM Bcepoccuiickoi mepenucu HaceneHus 2010
rona, 57%. BTopbIMU 1O YUCIIEHHOCTH SIBIISIIOTCS PyC-
ckue — 22,6%, Ha TpeTbeM MecTe Oankapisl — 12,7%.
[IpencraBuTenu Ipyrux HaIHMOHAIBHOCTEH (TYpKH,
OCETHHBI, apMsIHE, YKPauHIIbI, Kopeiusl) — 7,7%. S3bix
KabapJIMHIIEB OTHOCUTCS K aJbIr0-abxa3cKod Tpyrie
SI3BIKOB, OAITKAPIIEB — K TIOPKCKOM rpymme. Bepyromme
KabapIuHIBI ¥ OaJIKapIbl — MyCyJIbMaHE-CyHHHUTHI.


https://www.sns.am/hy/%D5%B0%D5%A1%D5%B2%D5%B8%D6%80%D5%A4%D5%A1%D5%A3%D6%80%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6%D5%B6%D5%A5%D6%80/2020/06/14/%D5%A2%D5%A1%D6%81%D5%A1%D5%B0%D5%A1%D5%B5%D5%BF%D5%BE%D5%A5%D5%AC-%D5%A5%D5%B6-2017-%D5%A9-%D5%A1%D5%BA%D6%80%D5%AB%D5%AC%D5%AB-2-%D5%AB%D5%B6-%D5%AF%D5%A1%D5%B5%D5%A1%D6%81%D5%A1%D5%AE-%D5%B0%D5%B0-%D5%A1%D5%AA-%D5%A8%D5%B6%D5%BF%D6%80%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6%D5%B6%D5%A5%D6%80%D5%AB-%D5%AA%D5%A1%D5%B4%D5%A1%D5%B6%D5%A1%D5%AF-%D5%A8%D5%B6%D5%BF%D6%80%D5%B8%D5%B2%D5%B6%D5%A5%D6%80%D5%AB%D5%B6-%D5%AF%D5%A1%D5%B7%D5%A1%D5%BC%D6%84-%D5%BF%D5%A1%D5%AC%D5%B8%D6%82-%D5%AF%D5%A1/394/
https://www.sns.am/hy/%D5%B0%D5%A1%D5%B2%D5%B8%D6%80%D5%A4%D5%A1%D5%A3%D6%80%D5%B8%D6%82%D5%A9%D5%B5%D5%B8%D6%82%D5%B6%D5%B6%D5%A5%D6%80/2020/06/14/%D5%B0%D5%B0-%D5%A1%D5%A1%D5%AE-%D6%84%D5%B6%D5%B6%D5%B9%D5%A1%D5%AF%D5%A1%D5%B6-%D5%A4%D5%A5%D5%BA%D5%A1%D6%80%D5%BF%D5%A1%D5%B4%D5%A5%D5%B6%D5%BF%D5%B8%D6%82%D5%B4-%D5%B0%D5%A1%D6%80%D5%B8%D6%82%D6%81%D5%BE%D5%A5%D5%AC-%D5%A7-%D6%84%D6%80%D5%A5%D5%A1%D5%AF%D5%A1%D5%B6-%D5%A3%D5%B8%D6%80%D5%AE/395/
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Kabapauno-bankapckast PecryOimka coctouT u3
10 amMUHUCTPATUBHO-TEPPUTOPHUATBHBIX PAaHOHOB H 3
ropoackux okpyros: Hambuuka, IIpoxnannoro u bak-
cana. Cromunua Kabapauno-bankapuu — ropon Haib-
4yuK (aucio xurenei Ha 1 saBaps 2022 roxa — 239,03
ThIC. uesioBek). J{pyrue ropona: IIpoxnannsiii, bakcan,
Tepexk, Tripablay3, Uerem, Haptkana, Maiickuii. Cto-
mueit Kabapanno-bankapckoit pecrryOuuky siBisieTcst
ropon-kypopt Hanpumk, Hanbonee mpenmodnTaeMbIi
apMsHaMH.

ITo dmcnenHocTH camasi OojbIias apMsHCKas
JMacIiopa CpeAn paccMaTpUBAEMBIX HAMH PECITyOIIHK,
Haxozaurcs B Kabapnuno-bankapun. Yacte apMsaHCKOH
nquacnopsl KBP npoxusaer B Hanmpuuke, e€ mpeacra-
BUTenU Takxke xkuByT B IIpoxmagHoMm, Malickom u
Haprkane. ['paganus oOIIel YUCICHHOCTH HACCICHUS
3a 2010 r. mo »THUYECKOMY IIPU3HAKY MPEACTaBlICHA B
HIDKecTeIytomeit Tabiuue.

UnciieHHOCTh HaceIeHus pecryOarKy 1mo qanHeM PoccraTa cocraBmster 860 709 wen. (2015).
ITmotHOCTH Hacenenus — 69,02 wen./km? (2015). Topoackoe Hacenerne — 52,25 % (2015). [51]

YucaeHHOCTD B YuciaeHHOCTH B YuciaeHHOCTD B
Hapon 2010 rony, 2002 rony, 1989 roxay,

YeJI0BeK YeJI0BeK YeJI0BeK
KabapauHIis! (4epKeCh) 490 453 (57,2 %) 498 702 (55,3 %)  |363 494 (48,2 %)
Pycckue 193 155 (22,5 %) 226 620 (25,1 %) {240 750 (31,9 %)
Bamkapiisr 2108 577 (12,7 %) 104 951 (11,6 %) |70 793 (9,4 %)
Typxu 213 965 (1,6 %) 8 770 (1 %) 4 162
OceTHHBI N9 129 (1,1 %) 9845 (1,1 %) 9996 (1,3 %)
ApMsiHE 5 002 5 342 3512
'Y KpauHIIbI 4 800 7592 12 826 (1,7 %)
Kopeiist 4 034 4722 4 983
L{birane 272874 2 357 2442
Uepkecsl 272 475 725 614
Tarapsl N2 375 2 851 3 005
A3epOaiiiyKaHIIbI N2 063 2281 2024
UeueHIbI N1 965 4241 736
['py3uHbI N1 545 1731 2090
JTakiet N1 462 1800 1 587
Hemiib N1 462 2 525 8 569 (1,1 %)
Wurymm 271271 1236 664
KapauaeBiib N1 028 1273 1202
JInia, He Ha3BaBIINE HAIMOHAJILHOCTD 72 269 15 0

[IpencraBneHHble B TabmauIle apMsiHe HAXOIATCS
Ha IIECTOM MECTe 10 CBOeH uucieHHoctH B Kabap-
muHO-bankapun. K cokaneHnio, MpocieanTs TUHA-
MUKY WX MPUCYTCTBUS B JAHHOH pecITyOiInKe He Mpe-
CTaBIISICTCS BOSMOXKHOM 32 HEHMEHHEM JTaHHBIX, 9TO HE
SIBIISICTCS YMBHUTENBHBIM. 1100 3THUYECKHE apMsHE 3a-
HumaoT B KabapamHo-bamkapun oTBeTCTBEHHBIE
JOJDKHOCTH, MHOTHE W3 HHX SBIISIOTCS JEIyTaTaMu
mapjaaMeHTa, COTPYIHHUKAMH IPAaBOOXPAHHUTEIBHBIX
OpraHoOB, MPEANPUHUMATEIISIMA, MHOTHE 3aHATHI B UH-
(hopMaIMOHHOM TI0JIe: Ha TEJIEBHICHHH, B JKYpHAIIU-
CTHKE, B M3JaTeNbCTBE. APMIHCKHE KypaTOpbl, pyKo-
BOJMTENIN M omneparopbl poccuiickux CMU ¢dopmu-
PYIOT 00IIECTBEHHOE MHEHHE Poccny, MaHUITY THPYIOT
(hakTamMu M OCYIIECTBIISIOT ITOJMEHY MOHATHH B MHTE-
pecax apMsHCTBA, HO B ymiep0 roCyJapCTBEHHBIM HH-
tepecam Poccum.

ApMsiHE crIOCOOCTBYIOT J€30pHEHTALMH M JIeTpa-
JIAIlM OTPOMHOHN poccuiickoil ayauropuu. OHU M HX
CaTWJITUTHI 3aXBATHJIN poccuiickuii d¢up. CUMOHBSH,
Keocasin, babasu, barmacapos, Illaxxazapos, Coio-
BbEB, CaranoBckui, IlleitnuH, KyprussH... crnmcox
HACUUTHIBACT JECATKH (aMIUTUI TeX, KTO IepraeT 3a

UH(OPMALMOHHBIE HUTOYKU U TOTAJIBHO BPET POCCHSI-
HaM. ApMSIHCKHE areHThl YNPaBISIOT POCCHHCKUMH
CMHU wu metatoTcs 3a0pocuTh B HH(POPMAIIMOHHOE
mpocTtpaHcTBo PO ¢ampmmBky. CrnpammBaeTcs: MO-
yeMy MHTepecaMu Poccnu B KWHO M Ha TENICBHJICHUU
xoHrmpyroT Hlaxnasapos u Keocasn? ITouemy Cono-
BBEB M JpPYrue BeIyIINe BIMATENBbHBIX Poccuiickne
CMU yHWKEHBI 10 YPOBHSA OOCIYrH apMSHCKOTO
10661 PO.

ToranpHyt0 apMmeHu3aIuio poccuiickux CMU
CKPBITh HEBO3MOXXHO, POCCHSHE YX€ [aBHO HeIo-
BOJIBHBI TeM, YTO B MX CTpPaHE XO3AHHHYAIOT HATJbIE,
3apBaBIuuecs apMmsiHe. Kak crano u3BecTHO, NMpeacTa-
BUTEJIM MHOTOUYHMCIIEHHBIX HapoaHocTeill Poccuu roto-
BSAT CBOE OOpalleHne K PYKOBOJCTBY CTPaHBI, YTOOBI
Obla JlaHa OLICHKA JIESITEJIFHOCTH M M3Y4EHBI KaJpbl,
paborarone B poccuiickux CMU, Ha npeaMer coot-
BETCTBHSA UX paboThI nHTEpecam PO [52].

ITepBeiM mpeacenateniem obmuHbl apmsiH KBP
spisieTcs: Dayapn Bockansa. Co CIIOB pyKOBOIUTEIS
apMstHCKoTO TIeHTpa ApTypa IlorocsiHa nuacnopa B Ka-
OapauHO-bankapuu HaCUMTHIBAET OKOJO IBEHAIATH
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TBICSIY YEJIOBEK, U3 HUX B Hampumke mpoXuBaroT de-
ThIpe ¢ ToJoBHHON Thicsun. Coro3 apMmsH Poccum
HUMeeT CBOIO CUMBOJIUKY: B IIEHTPE BUTHEBAaTON OpHa-
MEHTJILHOM BsI3M roy0ast He3ady/1ka Kak CHMBOJI BbI-
JTyMaHHOT'O T€HOLIU A apMSHCKOT'O Hapo/ia Ha TEPPUTO-
puu Typuuu. Y auacnopsl ecTh BOCKpECHas ILKOJIA,
/i apMSHCKHUE IETH ITPOIOJDKAIOT H3y4aTh (anbcudu-
LUUPOBAHHYIO HCTOPHIO [6].

Apmsine B KapauaeBo-Yepkecuu. Kapauaeso-
UYepkecus Opl1a 00pa3oBaHa Kak aBTOHOMHAs 00J1acTh
12 saBaps 1922 1., B 1992 r. oHa mony4miia cTatyc pec-
my6muk [ 10], [44]. E€ pacrionoxenune — 3amagHasi 4acTh
IIpenxaBka3psi U CEBEPHOrO MakKpOCKIOHa bosbiioro
Kaska3a. Ha 3anmane ona rpanuuut ¢ KpacHonapckum
KpaeM, Ha ceBepe co CTaBpOIOJIBCKUM KpaeM, Ha BO-
croke - Kabapauno-bankapckoii Pecry0iukoii (Bbic-
mrasg Touka Poccun), Ha rore, Brons I'maBHoro Kasxkas-
ckoro xpe0ta —c ['py3ueii (Ha yacTu e€ MexayHapOIHO
[IPU3HAHHBIX TEPPUTOPUM — C YACTHMYHO IPU3HAHHOU
PecrryOmmkoit AGxa3us).

Ha Tteppuropun KapauaeBo-Uepkecun npoxu-
BalOT mpeacTaBuTenu Oomee 80 HAaIMOHATBHOCTEH.
l'ocynapcTBeHHBIMHE S3bIKAMU SIBISIFOTCS: A0a3HHCKHUM,
KapayaeBCKUIl, HOTailCKuh, PyCCKUH MU UYEPKECCKUU.
Pycckuii s13b1K, B cooTBeTcTBUM ¢ KOHCTUTYLMEHR pec-
MyOJIMKH, SIBISIETCS S3BIKOM MEXKHAIMOHAIBHOTO 00-
HICHUS ¥ O(PHUIHATBEHOTO JCIONPOU3BOICTRA [24].

UucneHHOCTh HaceneHus pecmyOnuku B 2023 T.
mo maHHbIM Pocctara cocraBmsiia 468 444 uen. [35].
Cpenu Hux B 2010 r. apMsIHE 110 YUCIICHHOCTH HaXOU-
mmck Ha 7 mecte — 2737 gen. (0,6 %). nst cpaBHEHUS:
B 2002 r. MX YHUCIEHHOCTb cocTaBisiia 3197 yen.
YMEHbIICHHE YUCICHHOCTH apMsH OOBsCHAETCS 00-
MM MUTPAAOHHBIM OTTOKOM (54 Ha 10 THIC. *XWHTe-
neii, 2015), rmaBHBIM 00pa3oMm, B CTaBpOIOIBCKUAN U
Kpacnonmapckuit kpasi.

Ilepuon npebsiBanus apMsH B KapagaeBo-Uepke-
curo cootHocuTcst ¢ koHIoM XIX — Hawama XX BB.
[23]. OHu cenmmuch KOMIAKTHBIMHU IPYNIIaMH, B OC-
HOBHOM, B CTOJIHIIE — IpeBHEM ropoze Uepkeccke, sB-
JISFOIIMMCST  BEAYIIUM TPOMBIIIIEHHBIM LEHTPOM.
Hacenenue roposa umeeT TEHACHIIUIO YUCICHHOTO PO-
CTa, YTO CBUJICTEILCTBYET 00 SKOHOMHUYECKOM Pa3BH-
tun. B 2010 r. yncnenHocTs HaceneHus Yepkeccka co-
craByisna 116, 5 Teic. yenoBek, a B 2013 — 154 trIC. Ue-
JIOBEK, B MX 4YHcie, 0oee TPEX THICSY apMsiH.

st ynoOGcTBa npuxoxaH ApMSHCKOH AMOCTOJIb-
CKo¥f 1iepkBH, B nieHTpe Yepkeccka B 2005 roxy Obuia
nocrpoena gacousi Cyp6 T'eopr [12]. Jlumepst ap-
MSHCKOH OOIIMHBI CTapaTelbHO PabOTalOT HaJ MOBHI-
[IEHHEeM HaI[OHAJIFHOTO CAMOCO3HAHHS MECTHBIX ap-
MsH. B Uepkecckoii mkone Ne2 Obln co3naH I1iesieBoi
CEKTOp C M3YyYeHHEM apMSHCKOW HCTOPHH M JINTepa-
Typsl [9] mo y4yeOHMKaM MXuTapucTOB. B coorBer-
CTBHHM C MX MHCAaHHEM, apMsIHE, HE MMEIOIINE HUUYETO
0011Iero ¢ uepKecaMu, OKa3alnuch ¢ HUMH (4epe3 yepke-
COXaeB) B OJHOW 3THHYECKOW rpynre. CaMoHa3BaHHUE
YEPKECOXAEB - «EPMEIIBI», HIIH «3PMENBD), IPOUCXOIUT
OT KPBIMCKO-TaTapCcKoro TepMHHa «apMsaHun». Co-
TJIACHO MCTOPHH, TPOXKUBAasi BMECTE C aJbITaMH, €p-
MeEIbl IEPEeHUMAlN y HUX SI3BIK, HPaBbl, 00BIYan, 0CO-
OeHHOCTH OBITa W BECh YKIAJ JKWU3HH, HO, TIPU ITOM

MIPOJIOIKANI COXPAaHATh CBOIO MOHO(DM3UTCKYIO ap-
MSHO-TPUTOPHAHCKYIO LIEPKOBb (HE MPH3HABACMYIO B
npaBociasun). nentnunupys ceds ¢ uepkecamu, ¢
KOTOPBIMH y HUX HET HU4Yero o0Iero, xan oopasoBain
CcBOEOOpa3HbIN ITHOC UepKkecoxaes [22].

OpHaKo KOTJa aJpIiTi HadaJld npuHuMars Vciam
B MIOPHANCTCKOI popMe 1 ucKaTh coro3a ¢ OcMaHCKON
uMIepueii, apMsiHe 00paTHIINCh K HauanbHUKY KybaH-
CKOM TMHUH TeHepan—Matiopy 6apony I'.®. ¢on 3accy
C TIPOoCcH00i MPUHSTH UX MO TOKPOBUTENHECTBO Poccun
1 BBIACTUTH UM CPENCTBA [UIS MOCEICHUS BOIH3U pyc-
ckux. [lomydnB pasperieHne, OHM OCHOBAINCH B 3aKy-
6aHcKoi1 paBHIHE, B Maiikomne, Exarepuronape, Apma-
Bupe. [locnennuii U3 ayna npeBpaTUiICs B TOPOJ, KOTO-
PpBIif apMsiHE Teleph CUUTAIOT UCKOHHO CBOUM.

Iepuenuus apMsH ¢ TUTYJIBHBIM HapOJOM B pec-
nyonmukax Agpiren, KabGapauno-bankapun u Kapa-
yaeBo-Uepkeccun CKJIaibIBalach 0 pa3HOMY, HO, Kak
MIOKa3bIBAaCT ONBIT, N0 €IUHOMY CIICHApHIO: BHaJalse
OHH HHTETPUPYIOTCS B OOIIECTBO, MPHOOMIAIOTCS K
MECTHOH KyJbType, a 3aTeM INepeXOliIT K 3KCIIaHCHUHU
TEPPUTOPUH U KYJIbTYPbl TUTYJILHOTO HapoJa.

Jo Bropoii Kapabaxckoit Boitasr 2020 1. Poccus
Ha BCEX YPOBHSX MPOBOIMIIA APMSHCKYIO MOIMYJISIpH3a-
LU0, CTIOCOOCTBOBAJIA PAa3BUTHIO KOH(PINKTHBIX OTHO-
nmieHui cpeau HaponoB Kaskaza. Takum oOpazom, ye-
pe3 makcumy «Pa3nensil u B1acTByi», OHa KOHTPOJIU-
poBaina KaBkazckmii pETHoH. LlenTpansHoe
TeNeBUCHNE, WHTEPHET-CAUThl U «capadaHHOe» pa-
ao Poccun pasBuBanu Mudbl 00 apMSHCKOM T€HO-
uze. 3amagHoe apMsHCKOE 000U MOACTPEKaeT CBOMX
COIUICMEHHHUKOB Ha PEBAHIIN3M, HE TIPHHUMAsl BO BHHU-
MaHH€e MTOTEePH BOCHHOCITY KAIlHX.

Pesrome:

[lonydyeHHbI apMsHaMU TpParu4yecKUil OMBIT ¢
npuTsA3aHueM Ha AzepOaiipkaHcKue 3eMJIH, He SBIIS-
eTcs TOYKOH B miee co3maHus «Bemukoir ApMeHUm».
ATIOCTOIIbCKAS LIEPKOBb, BBIMOJHIIONIAs (PYHKIIMHU TOC-
yIapcTBa, Ha TEHETHMYECKOM YPOBHE MAaHUIYJIHPYET
CO3HAaHHEeM apMsHCKoro obmectsa. IloacTpexaemsie
cBoell llepkoBBpIO M BHEIIHHUMH 3aWHTEPECOBAHHBIMU
CHIIaMH, OHH MpPOJOIDKAIOT pPa3pyLIUTENbHbIE JeH-
CTBHs. B cOOTBETCTBUU € 3TUM, HaIlle pE3IOME CIEqy-
Iolee: BO-NEPBBIX, BCEMUpPHAs HCTOPHsS HE JOJDKHA
HaXOJIMThCSI Ha CIIy>)kKO€ MHTEPECOB CHIIBHBIX CTpaH -
3anana, CILA, Batukana wnu Poccuu, BO-BTOpBIX,
KaX/10€ TOCYJapCTBO AOJKHO YBa)KaTh TEPPUTOPUAIIL-
HYIO I[eJIOCTHOCTB, ICTOPHIO U KYJIbTYpY APYTHX CTPaH
MHpa.
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Abstract

The application of the structural-functional approach to the study of the human psyche is explored. To analyze
personality, a five-component approach (pentapsychology) is used, and to analyze the human psyche as a whole,
an eight-component approach (octanalysis) is used. The properties of five components (instances) of personality
are analyzed: three instances of consciousness and two instances of the unconscious. The question of the person-
ality instances hierarchy is considered. It is shown that human behavior and the effectiveness of his activities
largely depend on the instances hierarchy of his personality chosen by a person. The application of the five-com-
ponent approach to describe the psychological properties of both the personality and to describe the psychological
properties of any association of the personalities (family, society, state, country, civilization) is analyzed. The
Pentabasis is considered - a five-level worldview model proposed by the administration of the President of Russia
as a value ideology of Russian society. Age-related pentapsychology, a section of pentapsychology, explains the
essence of Pentabasis and offers a practice-tested methodology for selecting personnel to increase the effectiveness

of large-scale application of Pentabasis in the life of the country.

Keywords: five-component theory of personality, octanalysis, personality psychology, Pentabasis, age-re-

lated pentapsychology

Introduction

In the field of science, structural-functional analy-
sis is often used to obtain reliable knowledge.

Although the human psyche is invisible, such an
analysis is quite applicable for studying the human psy-
che and studying the properties of his personality.

To describe the properties of the human psyche,
the Austrian psychologist, psychoanalyst, psychiatrist
and neurologist Sigmund Freud (1856-1939) was the
first to use structural-functional analysis. He proposed
a three-component structural model of the psyche. Of
course, the three-component approach is not sufficient
to describe the psyche.

The author’s detailed study of personality traits
shows that to obtain reliable knowledge about person-
ality traits, it is necessary to use a five-component ap-
proach (pentapsychology), and to describe the human
psyche as a whole, an eight-component approach (oc-
tanalysis) [1-23]. Pentapsychology and octanalysis
were created on the basis of the article by Yatsenko V.I.
“Five-component theory of personality” [1], registered
by the Russian Society of Authors. All rights reserved.
® Yatsenko V. 1. 2002

Pentapsychology notes that the five-component
approach is applicable to describe the psychological
properties of both an individual person and to describe
the psychological properties of any association of indi-
viduals (family, society, state, country, civilization).

Currently, government structures in some coun-
tries set as their goal the use of a five-component ap-
proach of psychology to solve the problem of “Devel-
opment and Improvement” in the following areas: per-
sonality, family, society, state, country, civilization.

For example, since 2022, Pentabasis [24] has been
known - a five-level worldview model proposed by the

administration of the President of Russia as a value ide-
ology of Russian society.

A comparison of Pentabasis and pentapsychology
shows that when developing Pentabasis, a five-compo-
nent approach to personality analysis and a hierarchy of
personality instances were used, which are considered
in age-related pentapsychology, a section of pentapsy-
chology.

Let's consider the possibilities of using age-related
pentapsychology to explain the essence of Pentabasis
and the effective use of Pentabasis in the life of the
country.

Description of Pentabasis

The Pentabasis methodological model consists of
five blocks: person, family, society, state, country.
They are described in detail in the scientific article
“Perception of basic values, factors and structures so-
cio-historical development of Russia” (Journal of Polit-
ical Research, Vol. 6 No. 3, 2022). Its authors include
the head of the department for ensuring the activities of
the State Council Alexander Dmitrievich Kharichev,
the ideologist of the “DNA of Russia” Andrei Vladimi-
rovich Polossin, the dean of the Faculty of Political Sci-
ence of Moscow State University Andrei Yurievich
Shutov and the head of the department of strategic re-
search and forecasting of the Expert Institute of Social
Research (EISR) Ekaterina Nikitichna Sokolova.

Pentabasis is a set of key value principles, includ-
ing basic attitudes, norms and ideals that determine the
behavior and interaction of members of society. These
principles form the basis of the sociocultural system
and determine its structure.

A system of five components, each of which has
its own value dominant:

Person - Creation
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Family - Traditions

Society - Consent

State — Trust in institutions

Country - Patriotism.

The Pentabasis components may differ and have
variations depending on the specific time, historical and
cultural context, but they are universal and human uni-
versal, as they reflect the basic needs and aspirations of
society. [24].

Description of age-related pentapsychology

Pentapsychology studies the properties of five
components (instances) of personality, which, when
performing their functions, dominate the personality in
turn. And here the question arises about the supported
hierarchy of personality instances.

A person has freedom of choice and can establish
in his personality any hierarchy of personality in-
stances. A person’s behavior and the effectiveness of
his activities largely depend on the supported hierarchy
of personality instances.

In pentapsychology, five instances of personality
are designated: three instances of consciousness 5-
Soul, 4-Heart, 1-Mind and two instances of the uncon-
scious 3-Irratio, 2-Ratio. In this designation, the num-
bers 5, 4, 3, 2, 1 show the place of personality instance
in natural, harmonious hierarchy of personality in-
stances, from top to bottom, 54321-hierarchy.

Pentapsychology discovered a fundamental prop-
erty of personality: a harmonious hierarchy of instances
of individual consciousness - 541-hierarchy: 5-Soul - in
first place, 4-Heart - in second, 1-Mind - in third place.

In 2010, using pentapsychology methods, the ef-
fect of innate dominance of personality instances was
discovered [4].

Depending on the date of birth of a person, the five
instances of his personality differ significantly from
each other in the degree of innate dominance. The oc-
tanalytic personality formula and the octanalytic per-
sonality code show the degree of innate dominance of
each of five personality instances.

The innate dominance of personality instances sig-
nificantly influences a person’s behavior and the effec-
tiveness of his activities. The degree of innate domi-
nance of personality instance persists throughout a per-
son’s life and makes it possible to predict the
characteristics of a person’s behavior in various life sit-
uations [13-18].

Age-related pentapsychology notes that five per-
sonality instances begin to show age-related activity at
different periods of a person’s life in the sequence: 3-
Irratio, 2-Ratio, 1-Mind, 4-Heart, 5-Soul.

In the prenatal period, from conception to the birth
of a child, only one instance of the unconscious 3-Irra-
tio shows age-related activity in the child’s personality.

During the period of innocent childhood, from
birth to 1.5 — 2 years, two instances of the unconscious,
3-Irratio and 2-Ratio, show age-related activity in the
baby’s personality.

In the preschool period, from 1.5 — 2 years to 6
years, three instances of Stephen Karpman’s dramatic
triangle show age-related activity in the child’s person-
ality: two instances of the unconscious 3-Irratio (role

Victim), 2-Ratio (role Rescuer) and one instance of
consciousness 1-Mind (role Pursuer).

During the school period, from 6 years to 18 years,
in personality of a child or teenager, already four in-
stances show age-related activity: two instances of the
unconscious 3-lIrratio, 2-Ratio and two instances of
consciousness 4-Heart, 1-Mind. During this period, a
crisis of adolescence may manifest itself: the dual
power of the instances of consciousness 4-Heart
(friendliness) and 1-Mind (selfishness). As soon as the
choice of consciousness instances hierarchy is made
(41-hierarchy or 14-hierarchy), the crisis ends.

During the period of adult life, from the age of 18,
all five personality instances show age-related activity
in personality of an adult: two instances of the uncon-
scious 3-Irratio, 2-Ratio and three instances of con-
sciousness 5-Soul, 4-Heart, 1-Mind. During this period,
a midlife crisis may manifest itself: the dual power of
consciousness instances 4-Heart (friendliness) and 5-
Soul (altruism). As soon as the choice of consciousness
instances hierarchy is made (45-hierarchy or 54-hierar-
chy), the crisis ends.

Properties of emotionally unstable instances of the
unconscious:

— instance-extrovert 3-Irratio — creativity, irration-
ality, spontaneity of actions, in Eric Berne’s transac-
tional analysis the state Child, according to Stephen
Karpman the role of Victim, the temperament type
choleric;

— instance-introvert 2-Ratio — rational, logical ac-
tions, following traditions, laws, agreements, practical-
ity of actions, in Eric Berne’s transactional analysis the
state Parent, according to Stephen Karpman the role
Rescuer, the temperament type melancholic.

Properties of emotionally stable instances of con-
sciousness:

— instance-extrovert 1-Mind — intellectual abili-
ties, building relationships according to the scheme “I
am higher, you are lower”, egoism, a sense of superior-
ity, unprincipledness, deceit, aggressiveness, betrayal,
according to Stephen Karpman the role Persecutor, the
desire for entertainment, getting personal pleasure, en-
joyment, conspicuous consumption, the tendency to
give preference to short-term happiness over long-term
satisfaction and personal growth, the temperament type
sanguine, the implementation of independent conscious
intellectual choice;

— instance-introvert 4-Heart — managerial abilities,
building relationships according to the scheme “I and
you are on the same level”, friendliness, equality, broth-
erhood, heartfelt relationships, in Eric Berne’s transac-
tional analysis the state Adult, the temperament type
phlegmatic, the implementation of independent con-
scious management choice;

— instance-extrovert 5-Soul — building relation-
ships according to the scheme “You are higher, | am
lower”, altruism, submission, service, devotion, sacri-
fice, the temperament type sanguine, the implementa-
tion of independent conscious emotional choice.

Age-related pentapsychology notes that three in-
stances of consciousness (5-Soul, 4-Heart, 1-Mind)
begin to show age-related activity in the sequence: 1-
Mind (from 1.5 - 2 years of age), 4-Heart (from 6 years
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of age), 5-Soul (from 18 years of age). Such a sequence
is directly opposite to the irreproachable 541-hierarchy
of consciousness instances and is the reason for the
emergence in a person of a false idea of reality.

In the absence of purposeful, systematic formation
of the personality of a child or teenager, he may have
the erroneous idea that the 145-hierarchy is a natural
hierarchy of consciousness instances and this hierarchy
must be observed.

Depending on the innate dominant properties of
the individual, living conditions and upbringing, a teen-
ager can be formed a 14-hierarchy or 41-hierarchy of
consciousness instances, and an adult can be formed a
145-, 154-, 415-, 451-, 514- or 541-hierarchy of con-
sciousness instances.

When forming a harmoniously developed person-
ality in a child, teenager, or adult, the task of pedagogy
is, first of all, the formation in their consciousness of a
harmonious 541-hierarchy of instances.

Five value dominants of Pentabasis and five in-
stances of personality

Let's compare the five value dominants of Pen-
tabasis and the five instances of personality in pen-
tapsychology:

— “PERSON (creation)” — instance 3-Irratio, crea-
tivity, irrational actions;

- “FAMILY (traditions)” — instance 2-Ratio, ra-
tional actions;

- “SOCIETY (consent)” — instance 1-Mind, ana-
Iytical abilities, use of mind to achieve agreement;

- “STATE (trust in institutions)” — instance 4-
Heart, managerial abilities, managerial actions based
on friendliness, counteraction to the “fifth column”;

- “COUNTRY (patriotism)” — instance 5-Soul,
service, devotion, sacrifice, altruism for the sake of pre-
serving the sovereignty of the country.

Selection of personnel for the use of Pentabasis

The comparison of Pentabasis and pentapsychol-
ogy shows which instance of personality, when select-
ing personnel, should show innate dominance in order
to increase the effectiveness of the implementation of
the value dominants of Pentabasis:

— instance 5-Soul — “COUNTRY (patriotism)”;

— instance 4-Heart — “STATE (trust in institu-
tions)”;

— instance 3-Irratio — “PERSON (creation)”;

— instance 2-Ratio — “FAMILY (traditions)”;

— instance 1-Mind — “SOCIETY (consent)”.

Based on the octanalytic personality code, it is
possible to select a candidate whose necessary instance
of personality shows a high degree of innate domi-
nance.

For example, to implement the value dominant of
Pentabasis “COUNTRY (patriotism)”, first of all, peo-
ple with the innate dominance of the instance 5-Soul
are needed. Pentapsychology notes that people born in
a year ending in digit 2 or digit 3, for example, 2012,
2013, 2022, 2023, have such innate dominant personal-
ity traits.

Conclusions and offers

Age-related pentapsychology clearly explains the
essence of Pentabasis. Pentapsychology also offers a
practice-tested recruitment methodology to increase the
effectiveness of the large-scale application of Pentaba-
sis in the life of the country.

Compiling an octanalytic personality formula

Compiling an octanalytic personality formula
makes it possible to reveal the congenital dominance of
the personality instances. In the state of personality in-
stance dominance, in the psyche, the properties of this
personality instance are manifested first of all. The pro-
fessional choice of a person, his behavior, character
traits to a large extent depend on such a congenital ten-
dency of personality instances to dominate.

Octanalysis studies the five instances of personal-
ity 5-Soul, 4-Heart, 3-Irratio, 2-Ratio, 1-Mind. Before
the name of an instance, its serial number in the natural
hierarchy of instances is indicated, from top to bottom:
5,4,3,2,1.

The study of personality with the help of octanal-
ysis shows that in each person, depending on the date
of birth, from two to five instances of personality have
a congenital inclination to dominance.

In octanalysis, a method has been developed for
compiling an octanalytic personality formula, which re-
veals the "First Dominant" and "Second Dominant" -
congenitally dominant instances of personality associ-
ated with the date of birth of a person. The dominance
of first dominant is more pronounced than the domi-
nance of second dominant.

This congenital dominance of the personality in-
stance manifests itself to the same extent throughout a
person's life, regardless of the conditions of his life.

The term "octanalytic personality formula” used in
octanalysis is substantiated by numerous tests in prac-
tice of the characteristics of such a formula when de-
scribing the properties of the psyche of specific people.

Dear reader! Below is a table with which you can
independently create an octanalytic personality formula
for any person by the date of his birth.

To describe the properties of the human psyche on
the basis of the octanalytic personality formula, it is
necessary to use not only the Table, but also to know in
detail the properties of personality instances 5-Soul, 4-
Heart, 3-Irratio, 2-Ratio, 1-Mind. Numerous properties
of these instances are described in articles on octanaly-
sis on the website "Eight instances of the psyche"
WWW.8-in.com.

Key properties of five instances of personality:

« instance of consciousness 5-Soul - service, sacri-
fice, altruism;

* instance of consciousness 4-Heart - managerial
abilities;

* instance of the unconscious 3-lIrratio - creative
abilities;

« instance of the unconscious 2-Ratio - rational
abilities;

* instance of consciousness 1-Mind - analytical
abilities, selfishness.
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Table.
Compiling an octanalytic personality formula by date of birth
43-0Ox 32-Tiger 23-Rabbit 13-Dragon 42-Snake 31-Horse
19.02.1901 08.02.1902 29.01.1903 16.02.1904 04.02.1905 25.01.1906
06.02.1913 26.01.1914 14.02.1915 03.02.1916 23.01.1917 11.02.1918
24.01.1925 13.02.1926 02.02.1927 23.01.1928 10.02.1929 30.01.1930
11.02.1937 31.01.1938 19.02.1939 08.02.1940 27.01.1941 15.02.1942
29.01.1949 17.02.1950 06.02.1951 27.01.1952 14.02.1953 03.02.1954
15.02.1961 05.02.1962 25.01.1963 13.02.1964 02.02.1965 21.01.1966
03.02.1973 23.01.1974 11.02.1975 31.01.1976 18.02.1977 07.02.1978
20.02.1985 09.02.1986 29.01.1987 17.02.1988 06.02.1989 27.01.1990
07.02.1997 27.01.1998 16.02.1999 05.02.2000 24.01.2001 12.02.2002
26.01.2009 10.02.2010 03.02.2011 23.01.2012 10.02.2013 31.01.2014
12.02.2021 01.02.2022 22.01.2023 10.02.2024 29.01.2025 17.02.2026
21-Goat 12-Monkey 41-Rooster 34-Dog 24-Pig 14-Rat
13.02.1907 02.02.1908 22.01.1909 10.02.1910 30.01.1911 18.02.1912
01.02.1919 20.02.1920 08.02.1921 28.01.1922 16.02.1923 05.02.1924
17.02.1931 06.02.1932 26.01.1933 14.02.1934 04.02.1935 24.01.1936
05.02.1943 25.01.1944 13.02.1945 02.02.1946 22.01.1947 10.02.1948
24.01.1955 12.02.1956 31.01.1957 18.02.1958 08.02.1959 28.01.1960
09.02.1967 30.01.1968 17.02.1969 06.02.1970 27.01.1971 15.02.1972
28.01.1979 16.02.1980 05.02.1981 25.01.1982 13.02.1983 02.02.1984
15.02.1991 04.02.1992 23.01.1993 10.02.1994 31.01.1995 19.02.1996
01.02.2003 22.01.2004 09.02.2005 29.01.2006 18.02.2007 07.02.2008
19.02.2015 09.02.2016 28.01.2017 16.02.2018 05.02.2019 25.01.2020
06.02.2027 26.01.2028 13.02.2029 03.02.2030 23.01.2031 11.02.2032
Numbers of the dominants - zodiac sign |Period of zodiac sign
43-Pisces |February 19 - March 20
32-Aries |March 21 - April 19
23-Taurus |April 20 - May 20
13-Gemini [May 21 - June 21
42-Cancer |June 22 - July 22
31-Leo pPuly 23 - August 22
21- Virgo |August 23 - September 22
12- Libra | September 23 - October 23
41- Scorpio |October 24 - November 22
34- Sagittarius |November 23 - December 21
24- Capricorn | December 22 - January 20
14- Aquarius |January 21 - February 18

In the Table, for each year of birth, the New Year
is indicated according to the Eastern calendar. It falls
on the second new moon after the winter solstice (after
December 21st). In the Gregorian calendar, this usually
corresponds to one of the days between January 20 and
February 20.

The boundaries of the periods of zodiac signs in-
dicated in the Table are not clearly established and de-
pend on the year of birth. For example, in leap years the
boundary shifts slightly. On the boundaries of the peri-
ods of zodiac signs, the dates are indicated, transitional
from one zodiac sign to another zodiac sign.

The first dominant in the zodiac sign is highlighted
in bold. It shows that when the zodiac signs change, the
first dominant changes according to the 43214-cycle.

Now let's move on to compiling an octanalytic
personality formula.

For example, we need to compile the octanalytic
personality formula for the person born on July 2, 1954.

The table shows the start date of 1954 according
to the Eastern calendar 02/03/1954. This means that,
with a date of birth between 02/03/1954 and
01/23/1955, the entry "31-Horse" should be used. And

with a date of birth from January 01 to February 02,
1954, you must use the entry "42-Snake".

The beginning of the year according to the Eastern
calendar falls on the second new moon after the winter
solstice and therefore moves between January 20 and
February 20.

According to the Table, we find the combination:
the zodiac sign of the western calendar 42-Cancer and
the sign of the Animal, eastern calendar, 31-Horse.
Here "42" means that the First congenital dominant is
the instance 4-Heart, and the Second congenital domi-
nant is the instance 2-Ratio. The designation "31"
shows that the First Dominant is the instance 3-Irratio,
the Second Dominant is the instance 1-Mind.

The designation 42-Cancer shows that with short-
term planning of actions for a period of one month or
less (short term), the properties of instances 4-Heart
(First dominant) and 2-Ratio (Second dominant) are
manifested in human behavior, first of all.

The designation 31-Horse shows that with long-
term planning of actions for a period of one year or
more (long-term perspective), the properties of in-
stances 3-Irratio (First dominant) and 1-Mind (Second
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dominant) are manifested in human behavior, first of
all.

To describe the state of the psyche "42-Cancer" it
is necessary to know in detail the properties of the per-
sonality instances 4-Heart and 2-Ratio. And to describe
the state of the psyche "31-Horse" it is necessary to
thoroughly study the properties of the personality in-
stances 3-Irratio and 1-Mind.

In the given example of compiling an octanalytic
personality formula, four instances of personality 4-
Heart, 3-Irratio, 2-Ratio and 1-Mind show congenital
dominance. But very often there are cases, according to
the law of probability of uniform birth of people during
the year, when only three or even two instances of per-
sonality show congenital dominance, for example, the
combination: octanalytic personality formula 34-Sagit-
tarius / 34-Dog, for people born in the period from No-
vember 23 to December 21 in 1934, 1946, 1958, 1970,
1982, 1994, 2006. In such cases, a person needs special
pedagogical and psychological support during child-
hood.

The absence of congenital dominance of the per-
sonality instance can be partially compensated by the
purposeful formation of the acquired dominance of the
personality instance through education and training.
Such a preventive measure is of great benefit to a per-
son in the implementation of his social and personal ad-
aptation in society. The octanalytic patronage service
systematically carries out such preventive measures,
and a person's life becomes more comfortable and
happy. To register a person with an octanalytic patron-
age service, it is necessary to diagnose the congenital
dominants of his personality. An octanalytic personal-
ity formula can be drawn up five minutes after the birth
of a child, and this octanalytic formula of a person's
personality will be valid throughout his life.

It should be noted that the acquired dominance of
the personality instance always manifests itself much
weaker than congenital dominance. When performing
any work, a person with acquired dominance of person-
ality instance cannot successfully compete with a per-
son who has a congenital dominance of this personality
instance.

For example, with the combination 34-Sagittarius
/ 34-Dog, a person does not have a congenital need for
the dominance of instances 1-Mind and 2-Ratio. Such
a person does not have a congenital tendency to con-
stantly and deeply analyze the situation and formulate
conclusions (properties of consciousness instance 1-
Mind). In addition, a person does not have an inclina-
tion to constantly comply with any laws, agreements,
rules, there is no inclination to perform rational actions,
consistent, systematic learning (instance properties of
the unconscious 2-Ratio). For such a person, the need
for analysis of the situation and rational behavior must
be formed through his upbringing and training. And for
this, you first need to find out if a person has such a
problem. For this purpose, you need to compile an oc-
tanalytic personality formula.

Extended octanalytic personality formula

The extended octanalytic personality formula is
more accurate. When compiling it, it is necessary to
take into account the properties of the so-called back-
ground dominant - one of the five instances of person-
ality. The background dominant is determined by the
year of a person's birth and manifests itself in a person's
behavior as a congenital dominant. Personality in-
stances (5-Soul, 4-Heart, 3-Irratio, 2-Ratio, 1-Mind), as
background congenital dominants, uniquely corre-
spond to the elements of "U-sin" (Water, Wood / Air,
Fire, Earth, Metal) of Eastern philosophy and the ele-
ments (Ether, Water, Fire, Earth, Air) of ancient Greek
philosophy.

Based on the data on the properties of elements
"U-sin" of Eastern philosophy, every ten years all five
instances of personality (5-Soul, 4-Heart, 3-Irratio, 2-
Ratio, 1-Mind) dominate as a background dominant, in
turn two years in a row.

Instance 1-Mind dominates as background domi-
nant in years ending in 0 and 1. Instance 5-Soul domi-
nates in years ending in 2 and 3. Instance 4-Heart dom-
inates in years ending in 4 and 5. Instance 3-Irratio
dominates in years ending in 6 and 7. Instance 2-Ratio
dominates in years ending in 8 and 9.

For example, the instance 5-Soul dominates, as a
background dominant, in the psyche of people who
were born in 2022 and 2023, the instance 4-Heart - for
those born in 2024 and 2025, etc. The sequence of
changes in years of background dominance of person-
ality instances corresponds to 543215-cycle "Way of
the Heart".

The instance of personality, which dominates in
the year of birth of a person as a background dominant,
is an important congenital factor of the psyche, which
it is advisable to take into account when compiling the
octanalytic personality formula. In this case, the per-
sonality formula will have a different form.

For example, for a date of birth 07/2/1954, the
usual personality formula is 42-Cancer / 31-Horse. The
last digit of 1954 shows that for this year the back-
ground dominant is the personality instance 4-Heart.
With this in mind, we write the extended personality
formula as follows: 42-Cancer / 4-31-Horse. The entry
"4-31-Horse" shows that instance 4-Heart is the con-
genital background dominant "4" for people born in
1954-1955, and in the combination of dominants 31"
the instance 3-Irratio is the first dominant, and the in-
stance 1-Mind is the second dominant. Thus, an addi-
tional entry in the personality formula shows that in
connection with the background dominance of the in-
stance 4-Heart, his congenital managerial abilities are
more clearly manifested.

Refined octanalytic personality formula

The extended octanalytic personality formula dis-
cussed above changes in a 60-year cycle, which creates
convenience in compiling the formula for people who
lived several centuries ago.

In this formula, we took into account the influence
of the congenital dominants of the solar zodiac sign,
which shows the impact on the human psyche of the
state of the Sun against the background of the constel-
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lations on the day of his birth. This formula can be re-
fined, taking into account also the influence of innate
personality dominants, depending on the lunar zodiac
sign, which shows the influence on the human psyche
of the state of the Moon against the background of the
constellations on the day of his birth.

The lunar zodiac sign has a 19-year cycle of signs
(with an accuracy of + 2 hours 5 minutes). The phases
of the moon go a day ahead relative to the calculated
ones for 219 years.

Let us introduce the notation:

(0%) — the percentage of illumination of the moon
in the new moon phase is 0%;

(28% +) — the percentage of illumination of the
moon in the waxing moon phase is 28%;

(50% +) — the percentage of illumination of the
moon in the "First Quarter" phase is 50%;

(100%) — the percentage of illumination of the
moon in the "full moon" phase is 100%;

(50% -) — the percentage of illumination of the
moon in the "Third Quarter” phase is 50%;

(23% -) — the percentage of illumination of the
moon in the "waning moon™ phase is 23%.

For the date of birth 07/2/1954 in the Internet
search engine, for the query "moon phase July 2, 1954"
we get:

"The current moon phase for July 2nd, 1954 is the
Waxing Crescent phase. On this day, the moon is 2.06
days old and 4.59% illuminated with a tilt of -137.099°.
The approximate distance from Earth to the moon is
380,083.28 km and the moon sign is Leo".

Then the refined octanalytic personality formula
for the date of birth on July 2, 1954 will look like:

3 lunar day / 31-Leo / 4% + // 42-Cancer / 4-31-
Horse.

In this formula, the data obtained from the lunar
calendar,

"3 lunar day / 31-Leo / 4% +"

provide additional information about the congeni-
tal properties of the human psyche.

Octanalytic personality code

Based on the data of the octanalytic personality
formula (Formula 1), we compile an octanalytic per-
sonality code (Formula 2), which shows the total de-
gree of innate dominance of each of five instances of
personality 5-Soul, 4-Heart, 3-Irratio, 2-Ratio, 1-Mind.

Let us assume that the degree of dominance of the
First dominant is two points, that of the Second domi-
nant is one point, and that of the background dominant
is one point. Then in the octanalytic personality code
(Formula 2) the total points is ten.

Octanalytic personality code (Formula 2) has the
form

5-Soul/0 points — 4-Heart/3 points — 3-Irratio/4
points — 2-Ratio/1 point — 1-Mind/2 points

or, in shortened form, 5/0 — 4/3 — 3/4 — 2/1 - 1/2,

in a more abbreviated form, 034-12.

In the octananalytic personality code (Formula 2),
the designation “4-1” shows the total degree of innate
dominance for instances of the unconscious: 3-Irratio —
4 points, 2-Ratio — 1 point.

Other digits of the octanalytic personality code
show the total degree of innate dominance for the con-
sciousness instances: 5-Soul - 0 points, 4-Heart - 3
points, 1-Mind - 2 points.
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The processes of globalization and the sharpening of competition taking place in the world at the moment
make it necessary to adopt the principles of sustainable development aimed at the future and to apply more pro-
gressive economic management models. A creative approach to the issues of green transformation is interesting
from the point of view of solving the crisis faced by the society in order to ensure sustainable economic develop-
ment in a time when resources are depleted and environmental problems are becoming more acute. This article
discusses the importance of implementing the concept of sustainable tourism in solving green transformation is-

sues.

Keywords: sustainable tourism; green transformation; environmental education; consumer culture

In the modern world, the level of development of
the green economy is one of the factors that determine
the competitiveness of the national economy. In this
sense, the attention paid to the ecological situation and
consumer culture (3) is one of the most urgent issues in
the activities of individuals and communities. But un-
fortunately, when the issues of creating a global coali-
tion with a specific goal for the green future of the
planet are on the agenda, international cooperation and,
or healthy competition for the sake of building a low-
carbon, resource-efficient and socially inclusive econ-
omy, instead of being solved and reduced day by day,
on the contrary, it becomes more acute. Especially in
developed countries, in a time when people waste many
times more material goods than the consumption norm,
CO; emissions released into the atmosphere by weap-
ons used during senseless global and regional conflicts
are not taken into serious account at this time, various
interpretations are being given to the concept of “green
economy”. For the green transformation, it is relevant
to give priority to alternatives in energy consumption
from traditional ones, to create smart residential areas,
and to apply machines and equipment based on modern
technology in household and production.

A number of researchers point out in their ap-
proach that the “green economy” improves people's
well-being and ensures social justice. In other words, it
is the fairest decision here that those who create more
carbon dioxide (CO>) by achieving a “green economy”
and thereby gain more material benefits, have the same
rights as others who have not done so, but who suffer
from waste like everyone else (6). In another approach,
while studying the green economy within the frame-
work of principles, goals and activities, special atten-
tion is paid to the following features:

e ensuring sustainable development and stimu-
lating economic growth;

e promotion of green business and green tech-
nologies;

o transformation of natural resources into real
resources for socio-economic development;

e increasing the role of green infrastructure.

It should be noted that it is useful to add conditions
such as consumer culture and the responsibility of indi-
viduals and economic subjects for the transition to
green transformation. During the implementation of the
green transformation for the development of the green
economy, the types of activities that change people's
consumption habits and inculcate a more “green behav-
ior” model in the society by covering areas such as al-
ternative energy, ecologically clean transport and waste
management gain relevance at this time. In this sense,
it is also possible to recognize the green economy as an
economy that provides a higher quality of life using
green technologies within the ecological limits of the
planet.

Based on all this, the green transformation:

« the unreality of the infinite expansion of the eco-
nomic sphere in a limited living space;

* it can be noted that it is due to the fact that it is
unrealistic to meet the ever-increasing needs in the con-
ditions of limited resources.

The green economy, in general, the “green soci-
ety” in which the green transformation is supposed to
be applied, is a high-knowledge, high-tech sector (7).
In this sense, the application of green technologies in
society brings to the fore the formation and develop-
ment of the tourism industry oriented to nature conser-
vation. Thus, ecotourism and other types of “green
tourism’ allow people to be involved in tourism activi-
ties as friends of nature, and to educate everyone as a
lifestyle element. From this point of view, it is possible
to consider ecotourism not only as a special type of
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tourism, but also as an organizational form of “green
tourism industry”.

For the sustainable development of tourism, it
should first be aimed at satisfying human needs and en-
suring a healthy life (1). Thus, modern industrial pro-
duction with waste requires high physical and mental
endurance of people against the physical and psycho-
logical stress caused by the increase in labor intensity
in various fields. Only healthy and rested people can
cope with these requirements. For this purpose, active
rest and free time organized in the recreation complex
should be considered as a demand of all sections of the
population, the difference in the level of per capita in-
come, population mobility, the values or consumption
habits preferred by different demographic groups
should be considered.

The development of sustainable tourism is clearly
visible in its integration with the ecological situation
and the general economy. These three areas always
complement each other, it is impossible to imagine
them separately from each other. Even the weakening
of one of these areas affects the condition of the other
area as well. Thus, when natural tourism resources are
used in a rational way, there is not only a threat of dis-
ruption of the ecosystem here, on the contrary, the tour-
ism income obtained by their involvement in the eco-
nomic cycle creates favorable opportunities for the pro-
tection of not only the ecological situation here, but also
the natural, historical and cultural tourism resources
(10).

The ecological importance of sustainable tourism
activity is directly related to the active use of the envi-
ronment and tourism resources. The development of
sustainable tourism and the protection of natural re-
sources are directly related to the management of hu-
man consumption. Therefore, it is necessary to evaluate
the impact of tourism on the ecological situation in both
negative and positive directions. With the development
of tourism in the area, the people of the region more
accurately assess the value of their resources and un-
derstand the need to protect them. That is why the re-
sources that were not used until the arrival of tourists to
the area and were destroyed spontaneously gained a
new value with the development of tourism and are pro-
tected.

Another important function of ecotourism in the
green transformation, in particular, is the formation of
consumer culture in relation to nature, leading to ra-
tional behavior towards limited natural resources. This
is directly explained by the essence of ecotourism. Rec-
reation and restoration of human resources in the natu-
ral environment allows to connect it with tourism types
such as recreation-health, ecological, cultural-educa-
tional, scientific expedition, education, sports, adven-
ture, village, agriculture (9). The essence of the matter
here is the comparison of the pleasure a person gets
from being in contact with nature and the pleasure he
gets from getting to know its charm, and the use of nat-
ural resources for other purposes. In other words, if a
person has the habits of acquiring more than he needs
in his consumption actions for the sake of paying for
material well-being, he is face to face with nature and

enjoys its beauties during active tourism trips (for ex-
ample, hiking in the mountains, spending the night in a
camp, fishing, mushroom picking). , collecting herbs,
spending the night in a village house with minimal fa-
cilities, etc.), he learns that he can earn recreation by
being satisfied with the minimum he needs. Therefore,
at a time when the importance of green transformation
is increasing, one can think about how relevant such
trips are for those who have not been on active recrea-
tional ecotourism trips at least once in their life. It is
precisely in this that the role of ecotourism can be seen
in eliminating the difference in consumer culture be-
tween the representatives of the middle and young gen-
eration, who approach the nature of environmental
problems on the planet in different ways, and are not
ambivalent about global climate change and environ-
mental disasters.

Findings

Green transformation comes from the need for
global protection of the resources of our planet in the
era of modern economic and cultural development. Liv-
ing better with less damage to nature, transitioning to
more green energy causing less carbon emissions and
being more careful with our daily consumption, in this
regard, has become a demand that manifests itself in the
concept of sustainable tourism. In this sense, the role of
tourism, which has mass influence in terms of under-
standing the nature of green transformation, its applica-
tion in social groups, age groups and government man-
agement structures, is important in this sense.
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Abstract

Based on FAO data, it is estimated that approximately 30% of global annual food production is wasted. This
alarming statistic highlights the significant scale of food insecurity and the detrimental effects of food waste. Arash
Derambarsh demonstrates that these losses are a result of various factors, including inefficiencies in the supply
chain and consumption practices. Despite the ongoing calls for increased food production to meet the ever-growing
demand, the wastage of food resources is impeding progress towards the FAO's ambitious target of a 70% increase
by 2050. There have been notable initiatives, such as those implemented in Courbevoie City (France), that serve
as effective solutions by establishing a legal framework requiring supermarkets to redistribute unsold food to char-
itable organizations. However, there are still several challenges that need to be addressed in order to significantly
reduce food waste and ensure sustainable access to food for all. From the commitment of individual citizens to the
mobilization of the international community, it is imperative to establish a globally coordinated approach. The
Food and Agriculture Organization of the United Nations (FAO) has reported that approximately 30% of the
world's food is wasted annually, equating to the loss of one in three food supplies worldwide. However, despite
these significant levels of waste, it is disheartening to note that 783 million people suffered from hunger in 2022,
and 3.1 billion people lacked access to nutritious food in 2021, as reported by the same UN institution. In light of
these statistics, it is evident that urgent action is required to address the issue of food waste and ensure equitable

and sustainable access to food for all individuals across the globe.

Keywords: Food waste, food insecurity, food production, 2050 target, sustainable access to food, food loss,
FAOQ, sustainable development, food chain, agri-food system.

Overview:

According to the organization's statistics, globally,
« 13% of food is lost in the distribution chain, from
post-harvest to pre-retail and that an additional 17% of
food is wasted at the household, food service and retail
levels » 8

In recent years, the demand for food products has
grown steadily, due to demographic trends and chang-
ing eating habits. The restrictions that agriculture
faces—such as yield limits, technological integration,
natural disasters, climate change, urbanization-related
loss of agricultural lands, and scarcity of water re-
sources—are placing growing pressure on agricultural
productivity. To fulfill the food supply, reducing losses
and waste might be a key lever in addition to raising
agricultural productivity. It is impossible to distinguish
clearly between the two concepts of « losses » and «
waste » due to the wide variety of circumstances under
which they arise across nations.

According to FAO sources, 30% of the world's is
wasted’. Not only does it represent a significant loss of
food resources, this staggering quantity is also at the

root of many other problems, such as environmental
degradation, food insecurity and real economic diffi-
culties. Addressing food waste is therefore a necessary
and essential part of promoting sustainability, reducing
hunger and building more resilient and efficient food
systems.

Every year, from the farmer to the final consumer,
1.3 billion tons of food are lost or wasted. The high pro-
portion of food loss and waste is more than worrying.
Every year, an estimated 1.3 billion tons of food -
equivalent to almost half the world's grain supply - are
unfortunately wasted or lost, from agricultural produc-
tion to the final consumer. To alleviate this problem,
concerted efforts are needed from everyone along the
food supply chain.

The phenomenon of food waste affects developing
and developed countries alike. A major problem, 630
million and 670 million tons of agricultural food re-
spectively are lost throughout the production chain,
right up to the final consumer®.

By 2050, the current world population will have
increased by 2.3 billion, according to FAO estimates.

5 « Nobel Prize for sustainable development : lawyer Arash Derambarsh rewarded » : https://clever-energies.com/en/nobel-
prize-for-sustainable-development-lawyer-arash-derambarsh-rewarded/
6 United Nations. (s. d.). Food Loss and Waste Reduction | United Nations. https://www.un.org/en/observances/end-food-

waste-

day#:~:text=Did%20you%20know%3F%201%20Globally%2C%20around%2013%20percent,total%20energy%20usage%20

in%20the%20global%20food%20system.

7 Seeking end to loss and waste of food along production chain. (s. d.). Food And Agriculture Organization Of The United
Nations. https://www.fao.org/in-action/seeking-end-to-loss-and-waste-of-food-along-production-chain/en/
8 Robinson, D. (2024, 4 mars). 25 Shocking Facts about food waste. Earth.Org. https://earth.org/facts-about-food-waste/
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According to the same UN statistics, the world's popu-
lation will reach 11 billion by 2100, and 9 billion by
2050°. To meet current food needs, food production
will have to increase considerably. It will therefore be
essential to increase, if not intensify, food production in
order to meet all the food needs of this population.

It is for this reason that the FAO envisages a 70%
increase in current production to meet the population's
food needs by 2050,

However, with so much food being wasted every
year, it won't be enough to simply increase production.
By keeping a close eye on consumer habits and de-
mands, we'll need to implement bold strategies at every
link in the food system. The chances of successful cor-
rective action are possible at these levels. It is more than
obvious that to both "feed more" and "feed better”, a
synergy of actions between the various stakeholders is
more than essential'!. Food waste and food insecurity
are intrinsically linked and interdependent. With both
environmental and social consequences, food waste is
a major issue facing the world's population. It results in
the loss of precious resources, and has a negative im-
pact on people with intermediate resources, who can
find themselves in a situation of food insecurity.

This is the fundamental reason why the concept of
food insecurity is most often reduced to the question of
accessibility to food, not only in sufficient quantity but
also in quality. However, to take into account the socio-
cultural and political aspects associated with food, a
broader approach is required. Taken through the prism
of social and political issues, food insecurity must lead
us to re-examine the legal questions that arise from it,
as the history of the right to food testifies.

As highlighted by Nicolas Bricas, Damien Conaré
and Marie Walser®?, the political and relational dimen-
sion of food transcends many domains and exerts a pro-
found influence on the world. Instead of considering it
as an isolated domain, an ecological approach to food
proposes using it as a lever to rethink our society in cri-
sis. That said, the consumer-citizen, as a specific
player, must be convinced of the importance of com-
bating food waste and take ownership of this approach,
hence the importance of lifelong education, training
and communication. From this perspective, the causes
of food insecurity are multiple and complex. They may
be linked to economic, social, political or individual
factors.

In other words, food insecurity stems from various
causes, including food waste, illustrated by the fact that
30% of foodproducts sold in supermarkets are thrown

9 United Nations. (s. d.-c). World population projected to
reach 9.8 billion in 2050, and 11.2 billion in 2100 | United
Nations. https://www.un.org/en/desa/world-population-
projected-reach-98-billion-2050-and-112-billion-2100

10 World Food and Agriculture — Statistical Yearbook 2022.
(2022). Dans FAO eBooks.
https://doi.org/10.4060/cc2211en

1 Farming leaders give insights into scaling up sustainable
agriculture. (2024, 16 janvier). World Economic Forum.
https://www.weforum.org/agenda/2024/01/farming-leaders-
scale-up-adoption-sustainable-agriculture/

12 «“An ecology of Food” - Que Editions - 2021 (Vauban
university library) : https://bibliotheque.univ-

away, hence the emergence of « waste-eaters », a phe-
nomenon that is gaining momentum, by ideology for
some (fights against the consumer society), by neces-
sity for the majority.2® Similarly, an irresponsible diet,
characterized by excessive meat consumption, has
harmful consequences for health and the environment.
That being said, according to a survey conducted by the
Brussels Observatory of Sustainable Consumption, in
2001 « food waste amounted to 7.6% by weight of
household waste, of which 3.1% of expired products
and 4.5% of opened products ».

The 2004 campaigns show a decrease in weight of
the fraction « freshly wasted » (from 30.4 kg per house-
hold per year to 23.1 kg per household per year) and an
increase in percentage by weight of the fraction of
opened products (from 4.5% to 5.6%) in household
waste'4. The opened products are mainly (more than
80% of the flow) : cooked dishes (33%), bread (28%),
fruits and vegetables (22%).

The main expired foods are fresh fruits and vege-
tables (more than 60% on average).

Also, some 265 million tons of meat are produced
annually for only 0.1% of privileged eaters who con-
sume annually the trifle of 100 kg of meat per person.
And if such consumption is well beyond what our body
requires and even proves to

be harmful to health, it also comeswith other del-
eterious effects.

Because this livestock consumes 60% of the
world’s cereal production, or the trifle of 670 million
tons, which thereforeescape human consumption, occu-
pies 78% of the world’s agricultural land, or so many
hectares that cannot therefore be devoted to the produc-
tion of foodstuffs™®.

And what about when we learn that it takes 25,000
liters of water to produce 100 g of beef, while many
populations do not have drinking water, which is essen-
tial for their survival? Or even that it takes 17 cal of
vegetable food to produce 1 cal of beef?

Then, food waste and food insecurity are two phe-
nomena thatmust be fought in a concerted manner. In
fact, food waste, with its multiple ramifications, gener-
ates deleterious impacts on the environment, the econ-
omy and society, while posing an ethical challenge in
the face of the persistence of hunger in the world.
Simply put, food waste also has an impact in the long
term.

This compromises food security and climate sta-
bility on the planet. Indeed, food waste accounts for 8%
of global greenhouse gas emissions, more than the
emissions of civil aviation'®. It also contributes to soil

catholille.fr/Default/doc/SYRACUSE/442130/une-ecologie-
de-l-alimentation-sous-la-direction-de-nicolas-bricas-da-
mien-conare-marie-walser?_lg=fr-FR

13V, ROCHER C., The dumpster divers hunt waste by re-
covering what is consumable, Midi Libre, 6th April 2009

14 The fight against food waste is a solution to the fight
against. (s. d.). Resource.co. https://resource.co/article/fight-
against-food-waste-solution-fight-against-global-warming

15 Crop, livestock and food. (s. d.). Food And Agriculture
Organization Of The United Nations.
https://www.fao.org/food-agriculture-statistics/statistical-
domains/crop-livestock-and-food/en/

16 |dem
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degradation, overexploitation of water resources and
loss of biodiversity.

It finally represents an enormous economic cost,
estimated at 1,000 billion dollars per year. Therefore,
the fight against food insecurity becomes a complex
challenge that requires a global approach. It must in-
volve all actors of society, from public authorities to
charitable associations, through businesses and citi-
zens. A rights-based approach will therefore be essen-
tial to fight against food insecurity. It will consist of
recognizing the right of everyone to adequate and qual-
ity food.

This will ensure that people in food insecurity
have access to the food they need.

In the face of food waste, forms of citizen organi-
zation have emerged to fight hunger, by recovering, re-
distributing or transforming food destined to be thrown
away.

These initiatives have taken various forms, de-
pending on the actors involved, the modalities of oper-
ation, the objectives pursued, and the beneficiaries tar-
geted. For example, food banks, created in the 1960s in
the United States, collect the surplus from producers,
distributors and consumers, and distribute them to char-
itable associations.

Disco-soups, which appeared in the 2010s in Ger-
many, organize festive events where participants cook
and eattogether fruits and vegetables that are unsold or
damaged. Finally, anti-waste applications, developed in
the 2010s, connect merchants and consumers, to offer
them products at a reduced price before their expiration
date. This paper aims to bring a contribution to the the
historical roots and legal debates surrounding food
waste, from antiquity to the present day, highlighting
the various citizen initiatives to counter this scourge.

Thus, in pharaonic Egypt, food was considered sa-
cred and waste as a sin, according to the book « Aux
origines du gaspillage alimentaire ». In ancient Rome,
on the contrary, waste was a sign of wealth and power,
and sumptuous banquets were frequent, as reported by
the article « Food waste : what consequences for the
planet ». In the Middle Ages, the Church condemned
waste as a vice, and advocated charity towards the poor,
according to the book « History of food, from prehistory
to the present day ». In modern times, waste was de-
nounced as a waste of resources, and laws were enacted
to limit it, especially duringperiods of war or famine.

In contemporary times, waste was recognized as a
major problem, and initiatives were taken to reduce it,
both at the national and international level, as high-
lighted by the 2021 UNEP Report on the Food Waste
Index. This has led us to underline the need for an inte-
grated and participatory approach involving the whole

17 Byaruhanga, R., & Isgren, E. (2023). Rethinking the Al-
ternatives : Food Sovereignty as a Prerequisite for Sustaina-
ble Food Security. Food Ethics, 8(2).
https://doi.org/10.1007/s41055-023-00126-6

18 Law No. 2016-138 of 11 February 2016 relating to the
fight against food waste

19 “In Courbevoie, the UN supports the recent law against
food waste” (Le Figaro) : https://www.lefigaro.fr/actualite-
france/2018/01/26/01016-20180126 ARTFIG00177--

of society, from producers to consumers, through pub-
lic authorities, businesses and associations. In addition,
there is a need to broaden the concept of food insecurity
by integrating social and political dimensions, thus re-
vealing the legal issues in a new light.

In this respect, the importance of education from
an early age is emphasized, as well as the involvement
of the citizen-consumer in the fight against food waste.
Thus, beyond the concrete efforts presented, it is im-
portant to call for a paradigm shift in the fight against
food insecurity, recognizing the identity, social and cul-
tural dimensions of this issue, and redefining the con-
tours of adequate legal protection for all.

This leads to rethinking the food system as a
whole, by promoting a more environmentally friendly
production, a more equitable distribution and a more
responsible consumption®’. It is also essential to
strengthen cooperation between the different actors,
from the local to the global level, and to raise public
awareness of the importance of reducing food waste.

Finally, it is possible to draw inspiration from ex-
isting good practices, which show that it is possible to
valorize unsold or damaged food, by transforming it
into useful products or energy. In the end, it is essential
to distinguish between simplyguaranteeing access to
food and guaranteeing dignified and sustainable access
for all. Overall, this distinction reveals the complex is-
sues related to the « gastronomy of hunger » and under-
lines the need for adequate legal protection to fight
against inequalities and social exclusions around food.

Indeed, all the scientists, data and international re-
ports confirm that there is a climate emergency to react
and take concrete action for change. Reducing food
waste is one of the three main solutions to combat
global warming. We have a powerful lever to preserve
Humanity. This was implemented in the City of Cour-
bevoie (France).

So, Since 11" February 2016, the date of adop-
tion of the law requiring supermarkets of more than
400m2 to donate their unsold consumables to charitable
associations, its beneficial effects are undeniable.

This law quickly proved its beneficial effects :
more than 10 million meals are distributed each year in
France®®. This represents a 22% increase in food dona-
tions for charities.?

If the law against food waste was seen as innova-
tive and revolutionary, a French city like Courbevoie
City served as a pioneer in its application.

The City of Courbevoie received agents from the
Food and Agriculture Organization of the United Na-
tions (FAO) on 2™ Friday February 2024%. They came
from Rome to see for themselves the officialization of

courbevoie-l-onu-soutient-la-recente-loi-contre-le-gaspill-
age-alimentaire.php

20 Food Bank : https://www.ba-81.org/actualites/blog-des-
b%C3%AIN%C3%A9voles/323-la-france-pi-
onni%C3%A8re-de-la-lutte-contre-le-gaspillage-alimen-
taire.html

2L “How the city of Courbevoie became a world leader in the
fight against food waste” : https://www.revuepoli-
tique.fr/comment-la-ville-de-courbevoie-est-devenue-un-
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a figure record : 400,000 meals were saved and redis-
tributed for charitable associations so that the poor can
eat their fill.?

Even in a city that appears to be a rich city, the
poor has multiple faces : middle class, single mother or
father raising their children, civil servant, retired, stu-
dent or unemployed person. Poverty is increasing.

Thus, Secours Catholique estimates that nearly
10% of French people used food aid in 2020.2% Indeed,
« between 5 and 7 million people » used food aid in
2020 alerts Secours Catholique in its annual report on
the state of poverty in France published Thursday,
based on data from the General Directorate of Social
Cohesion (DGCS).?* The City of Courbevoie has
shown to be inventive and resourceful in its efforts to
combat food waste.?

Since 2020 and for six years, the city of Courbe-
voie has provided concrete responses to this economic
crisis by extending the French law against food waste.28

Because in fact, since 11" February 2016, the rule
prohibiting food waste has been limited to stores of
more than 400 square meters. Since the law is respon-
sible for the distribution of more than 10 million meals
per year, its positive effects were immediately felt.

Widespread implementation of this legislation has
resulted in tangible improvements in food accessibility,
nutritional standards and social well-being. By ensur-
ing efficient and equitable distribution of meals, partic-
ularly to vulnerable populations, the law quickly re-
duced hunger and food insecurity in communities
across the country. Additionally, its proactive measures
to reduce food waste and promote sustainable con-
sumption practices have produced environmental ben-
efits, further amplifying its positive effects.

Additionally, the law's emphasis on nutritional
quality and value underscores its commitment to pro-
moting public health and welfare, fostering a culture of
healthier eating habits and better food choices. As a re-
sult, the transformative impact of this legislation has re-
verberated throughout society, creating ripple effects
that extend beyond the simple provision of food to en-
compass broader societal benefits and positive out-
comes.

A 22% increase in food donations intended for as-
sociations?”.

And everyone applauded this law. But at the local
level, we had to go much further. In fact, two thirds of
the thirty-one supermarkets located in Courbevoie are
exempt from the legal obligation since their sales area
is less than 400 m?.

leader-mondial-dans-la-lutte-contre-le-gaspillage-alimen-
taire/

22 Courbevoie fights against food waste (BFM) :
https://www.bfmtv.com/paris/replay-emissions/bonjour-
paris/hauts-de-seine-courbevoie-lutte-contre-le-gaspillage-
alimentaire_VVN-202402050155.html

23 Poverty in France : 10% of the population needed food aid
in 2020 (Paris Saclay University) : http://www.ritm.univer-
site-paris-saclay.fr/poverty-in-france-10-of-the-population-
needed-food-aid-in-2020/

%5 City of Courbevoie (fight against food waste) :
https://www.ville-courbevoie.fr/2195/lutte-contre-le-gaspill-
age-alimentaire.htm

It was therefore decided that with the help of sev-
eral start-ups and social and economic actors, a charter
against food waste would be voted on each year in all
spheres of activity in the city:

* 2020 with all supermarkets located in the city
without zone delimitation

* 2021 with hospital catering

* 2022 with school catering

* 2023 with food businesses (restaurants, bakeries,
markets)

* 2024 with retirement homes

These commitment charters, a first in France, have
multiple objectives:

* Create synergies so that everyone can take part
in this fight and adapt their practices

* Participate in raising awareness among the gen-
eral public about the fight against food waste

* Contribute to reducing the economic impact of
this waste

* Establish food donation partnerships in favor of
associations in accordance with the law

* Promote partnerships with municipal associa-
tions

* Organize “anti-waste” promotions, particularly
for products close to the DLC

* Offer wholesale or unit sales in order to adapt the
quantities purchased, and reduce packaging

* Promote the development of fresh products, and
develop awareness-raising marketing operations (for
example: “Ugly Fruits and Vegetables” operation, etc.)

* Lead a discussion with suppliers in order to de-
fine a control strategy against food waste (product qual-
ity charters, etc.)

* Act to recover waste.

Furthermore, on 24™ October 2022, the city of
Courbevoie organized a working meeting at the Na-
tional Assembly with the aim of proposing an amend-
ment to French legislation against food waste. Deputies
Karl Olive and Philippe Juvin were present at the meet-
ing. 2

The proposal was straightforward: amend the stat-
ute that was enacted on 3" February 2016, and issued
on 11 February 2016.%° The city of Courbevoie specif-
ically suggested the following fixes :

* Reduce the current 400m2 barrier for applying
the legislation to food businesses to at least 100m2 to
include over 5,000 additional outlets.

* Increase penalties for businesses that reject food
from 10,000 euros to 20,000 euros, replacing the cur-
rent 5th class fine of 10,000 euros.

2% The law on Food Waste - From Courbevoie to Assembly :
https://resource.co/article/law-food-waste-courbevoie-as-
sembly-10198

27 The State of Food Security and Nutrition in the World
2022. (2022). Dans FAO eBooks.
https://doi.org/10.4060/cc0639en

28 « Anti Food Waste : a proposed law to go further » (La
Voix du Nord) : https://www.lavoixdunord.fr/1252076/arti-
cle/2022-11-10/antigaspillage-alimentaire-une-proposition-
de-loi-pour-aller-plus-loin

2 Proposed law aimed at combating food waste in France
(17" January 2023) https://acro-
bat.adobe.com/id/urn:aaid:sc:EU:727392be-c20e-4f68-
b86d-dcc46fca7193
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« [f anyone believes that their unsold products are
unfit for consumption, they will be fined twice as much.

The example of Courbevoie City is a response to
the Draw Down project (2020) and IPCC (April 2022)
reports which affirm that reducing food waste is one of
the three main solutions to combat global warming.

Which proves that the vote on the law against food
waste is a major innovation in the fight against global
warming, as we will demonstrate.

INTRODUCTION

Food waste and food insecurity are two significant
issues that affect the global food system. According to
the Food and Agriculture Organization (FAO), approx-
imately one-third of all food produced for human con-
sumption is lost or wasted globally. This food waste not
only represents a significant economic loss but also has
severe environmental and social impacts. Among im-
pacts we can underline the increased greenhouse gas
emissions, water scarcity, and malnutrition. Mean-
while, food insecurity remains a pressing issue.

Millions of people worldwide lacking access to
sufficient, safe, and nutritious food. Qu Dongyu, Direc-
tor-General of Food and Agriculture Organization
(FAO) claims : "Food waste is a global issue that af-
fects the environment, the economy, and food security.
We need to take action to reduce food waste and pro-
mote sustainable food systems. By working together, we
can create a more resilient and sustainable food system
that provides sufficient, safe, and nutritious food for
all."%® Despite the efforts to increase food production,
reducing food waste and ensuring sustainable access to
food for all is crucial to achieving the FAO's 2050 tar-
get of a 70% increase in food production.

This paper aims to explore the factors contributing
to food waste, highlight effective solutions, and pro-
pose a globally coordinated approach to tackle food
waste and food insecurity. Food waste and food insecu-
rity are two pressing issues that significantly impact the
global food system. According to the Food and Agri-
culture Organization (FAO), approximately one-third
of all food produced for human consumption is lost or
wasted globally, amounting to about 1.3 billion tons per
year (FAO, 2019). This food waste not only represents
a significant economic loss but also has severe environ-
mental and social impacts. For instance, food waste
contributes to increased greenhouse gas emissions, wa-
ter scarcity, and malnutrition, among other challenges
(FAO, 2019). On the other hand, food insecurity re-
mains a pressing issue. Millions of people worldwide
lacking access to sufficient, safe, and nutritious food
(FAO, 2021). According to the Director-General of the
Food and Agriculture Organization (FAO), Qu
Dongyu, food waste is a global issue that affects the en-
vironment, the economy, and food security. He argues
that reducing food waste and promoting sustainable
food systems is critical to achieving the FAQ's 2050
target of a 70% increase in food production (FAO,
2021).

30 Opening statement at the 41st Session of the Committee
on World Food Security Food and Agriculture Organization
of the United Nations, 2019.

Ensuring sustainable access to food for all is cru-
cial to achieving this target. Food waste occurs at vari-
ous stages of the food supply chain. For instance, food
waste can occur during harvesting, processing, trans-
portation, and storage. As well as in retail and consumer
settings (FAO, 2019). In developed countries, food
waste is often due to consumer behavior, such as buy-
ing too much food, not using leftovers, and discarding
food that is close to its expiration date (FAO, 2019). In
contrast, in developing countries, food waste is more
likely to occur due to inadequate infrastructure, such as
inadequate storage facilities, poor transportation, and
limited access to markets (FAO, 2019). The environ-
mental impacts of food waste are significant. For in-
stance, food waste contributes to increased greenhouse
gas emissions, accounting for about 8% of global
greenhouse gas emissions (FAO, 2019). Food waste
also contributes to water scarcity, as it requires signifi-
cant amounts of water to produce food that is ultimately
wasted (FAO, 2019). In addition, food waste can have
negative impacts on biodiversity, as it can lead to the
overuse of land and other natural resources (FAO,
2019).

The social impacts of food waste are also signifi-
cant. For instance, food waste can contribute to malnu-
trition, particularly in developing countries, where food
waste can exacerbate existing food insecurity (FAO,
2019). In addition, food waste can have negative im-
pacts on food systems, particularly in small-scale farm-
ing communities, where food waste can undermine the
economic viability of food production (FAO, 2019).

To address food waste and food insecurity, there
are several effective solutions that can be implemented.
For instance, reducing food waste can be achieved
through better inventory management, improving trans-
portation and storage infrastructure, and promoting
consumer education and awareness (FAO, 2019). Ad-
ditionally, food waste can be reduced through the use
of innovative technologies, such as precision agricul-
ture, which can help to reduce food waste in the pro-
duction process (FAOQ, 2019). To tackle food waste and
food insecurity, a globally coordinated approach is nec-
essary.

This can involve the implementation of policies
and regulations that support sustainable food systems.
It includes: food waste reduction targets, incentives for
food waste reduction, and the promotion of sustainable
agricultural practices (FAO, 2019). Additionally, inter-
national cooperation and coordination can help to pro-
mote knowledge sharing and best practices. As well as
to support the development of sustainable food systems
in developing countries (FAO, 2019). In fact, food
waste and food insecurity are two pressing issues that
significantly impact the global food system. By reduc-
ing food waste and promoting sustainable food sys-
tems, it is possible to achieve the FAO's 2050 target of
a 70% increase in food production while also address-
ing environmental and social challenges. A globally co-
ordinated approach is necessary to tackle food waste
and food insecurity.
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This involves the implementation of policies and
regulations that support sustainable food systems. As
well as the promotion of knowledge sharing and best
practices. By working together, we can create a more
resilient and sustainable food system that provides suf-
ficient, safe, and nutritious food for all.

MAIN PART

I- Factors contributing to food waste

Food waste is a complex issue with various con-
tributing factors. These factors include: inefficiencies
in the supply chain and consumption practices. Accord-
ing to the FAQ, food loss and waste occur throughout
the food supply chain, from production to consumption
(FAO, 2019). The supply chain inefficiencies, such as
poor storage, transportation, and infrastructure, are sig-
nificant contributors to food waste (FAO, 2019). For
instance, in developing countries, inadequate storage
facilities and poor transportation infrastructure lead to
significant food losses, while in developed countries,
the wastage occurs at the retail and consumer levels
(FAO, 2019).

Consumption practices also contribute to food
waste. Overconsumption, food waste in households,
and food expiration dates are significant factors. Ac-
cording to a study by the Natural Resources Defense
Council (NRDC), American consumers waste approxi-
mately 40% of their food purchases (NRDC, 2012).
Additionally, the COVID-19 pandemic has signifi-
cantly impacted food supply chains, leading to in-
creased food waste due to disruptions in the supply
chain, such as labor shortages and reduced demand
(FAO, 2020).

11- Effective solutions to reduce food waste

Various initiatives have been implemented to re-
duce food waste, such as the redistribution of unsold
food from supermarkets to charitable organizations.
According to a report by the Ellen MacArthur Founda-
tion, redistributing surplus food can reduce food waste
by 50% (Ellen MacArthur Foundation, 2019). Innova-
tive technologies, such as food waste tracking apps, can
also help reduce food waste by providing real-time in-
formation on food waste levels, enabling businesses to
make informed decisions (O'Brien, 2019). Education
and awareness campaigns can also promote sustainable
consumption practices. According to a study by the
World Resources Institute, educating consumers about
food waste and its impacts can reduce food waste by
15% (WRI, 2019).

Smart refrigeration systems can also help reduce
food waste by monitoring food freshness and alerting
consumers when food is close to expiration (Liu, 2020).

111-The role of the international community in
addressing food waste and food insecurity:

International organizations, such as the FAO and
the United Nations, can provide leadership and coordi-
nation in addressing food waste and food insecurity.
Governments can implement policies and regulations to
reduce food waste and promote sustainable food sys-
tems. According to a report by the United Nations En-
vironment Program (UNEP), governments can imple-
ment policies such as food waste reduction targets, food

waste measurement and reporting, and food waste re-
duction education (UNEP, 2019). The private sector
can also invest in sustainable food systems and support
innovative solutions to reduce food waste. According
to a report by the World Economic Forum, the private
sector can invest in sustainable food systems by reduc-
ing food waste in their supply chains, investing in inno-
vative technologies, and supporting sustainable agricul-
ture practices (World Economic Forum, 2019) supply
chains, investing in innovative technologies, and sup-
porting sustainable agriculture practices (World Eco-
nomic Forum, 2019).

Furthermore, international cooperation can help
create a more sustainable food system by sharing best
practices, research, and technology. For instance, the
European Union's Farm to Fork strategy aims to reduce
food waste by 50% by 2030, promote sustainable food
production, and ensure access to healthy food for all
(European Commission, 2021). Collaboration between
countries and international organizations can help cre-
ate a more resilient and sustainable food system.

IV-Why the French law against food waste is a
major innovation in the fight against global warm-
ing

Despite all these initiatives and these citizen and
political coalitions necessary to fight against waste, it
is undeniable that the law against food waste is a major
legislative innovation in the agri-food field.

The very first reason is that the food chain is in an
unbalanced situation.

Thus, this chain brings together production, pro-
cessing, distribution and consumption.

Since large-scale distribution is in a monopoly sit-
uation and therefore in a position of economic power
vis-a-vis small producers and consumers, it never oc-
curred to anyone to prohibit this powerful lobby from
throwing consumable food in the trash.

It was the law of 3™ February 2016 that prohibited
this. Better still, the law now imposes a fine of 10,000
euros on supermarkets for tampering with consumable
food.

Supermarkets were therefore obliged to change
their behavior.

On the other hand, France has been the most cou-
rageous country in this matter because no country in the
European Union or even in the world has imposed such
a coercive legislative system. The reasons are multiple,
such as pressure from lobbies in certain States, the de-
sire to form partnerships in others or even the disinter-
est of the State sometimes.

The French law against food waste is therefore a
major innovation in the fight against global warming
for several others reasons.

The French law against food waste represents a
significant stride in environmental conservation and so-
cial responsibility. The law’s innovative approach to re-
ducing food waste aligns with global efforts to combat
climate change, as the decomposition of wasted food in
landfills contributes significantly to greenhouse gas
emissions.

Several awareness-raising and lobbying cam-
paigns have played a crucial role in bringing this issue
to the fore. By advocating for supermarkets to donate
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unsold food to charities, the initiator not only addressed
the immediate problem of hunger but also promoted a
circular economy where resources are used more effi-
ciently and sustainably.

The law has had several positive outcomes :

» Reduction in Greenhouse Gases: By diverting
food from landfills, the law helps to decrease methane
emissions, a potent greenhouse gas.

* Resource Optimization: It encourages better
inventory management among food retailers, leading to
more efficient use of resources.

» Social Solidarity: The law fosters a sense of
community as supermarkets partner with charities, ben-
efiting those in need.

» Awareness and Education: It raises public
awareness about the value of food and the importance
of reducing waste, influencing consumer behavior.

The initiator’s success illustrates the power of in-
dividual initiative to effectuate legislative change. And
ultimately, the broader impact such changes can have
on society and the environment. His efforts have in-
spired similar actions worldwide. Which is a matter of
fact proving that a dedicated activism can lead to mean-
ingful and lasting transformations.

The law, which came into force in 2016, has since
inspired similar legislation in other countries, empha-
sizing the importance of responsible consumption and
sustainable practices. Even if, as we explained above,
no legislation has gone this far in coercion. which
proves that France had the will to protect its unsold
food, protect its producers and help the most deprived.
The effects of the law have been beneficial like no-
where else.

Beyond the effectiveness of donating to charities,
supermarkets, previously reluctant to this idea, have
also understood that food donation procedures can be
beneficial, by improving their image with the public
and reducing the costs of elimination.

Finally, the global success of this law demon-
strates the power of civic engagement and the impact
that determined individuals can have on society. It
serves as a reminder that change is possible when peo-
ple come together for a common cause, and it sets a
precedent for future initiatives aimed at creating a fairer
and more sustainable world.

CONCLUSION

The French law against food waste of 3" February
2016 is therefore a key to use to respond to certain con-
cerns due to global warming.

Food waste and food insecurity are two significant
challenges. These challenges require a globally coordi-
nated approach. By addressing the factors contributing
to food waste. By factors we mean inefficiencies in the
supply chain and consumption practices. By doing so,
we can reduce food waste. And promote sustainable
food systems. According to the Food and Agriculture
Organization (FAO), food waste in the supply chain
can be reduced by implementing better storage and
transportation infrastructure. In the meantime, reducing
food waste in households can be achieved through ed-
ucation and awareness campaigns. Effective solutions,

such as food waste tracking apps and redistribution of
unsold food, can also help reduce food waste.

The World Resources Institute (WRI) reports that
educating consumers about food waste and its impacts
can reduce food waste by 15%. Smart refrigeration sys-
tems can also help reduce food waste. It enables moni-
toring food freshness. It’s helping in m alerting con-
sumers when food is close to expiration. International
organizations, governments, and the private sector have
a critical role in creating a more sustainable food sys-
tem. By sharing best practices, research, and technol-
ogy, we can create a more resilient and sustainable food
system. In this situation can ensure to provide suffi-
cient, safe, and nutritious food for all. For instance, the
European Union's Farm to Fork strategy aims to reduce
food waste by 50% by 2030. Their strategy aims is to
promote sustainable food production. And ensure ac-
cess to healthy food for all.

NGOs, such as the Natural Resources Defense
Council (NRDC), also emphasize the importance of re-
ducing food waste and promoting sustainable food sys-
tems. According to the NRDC, reducing food waste can
help reduce greenhouse gas emissions, conserve natural
resources, and alleviate food insecurity. By working to-
gether, we can create a more sustainable food system
that benefits everyone.

In conclusion, reducing food waste and promoting
sustainable food systems is crucial to achieving food
security and creating a more resilient and sustainable
food system. By addressing the factors contributing to
food waste, implementing effective solutions, and pro-
moting sustainable food systems, we can create a better
future for all.
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The conducted studies of the influence of the Sika Plast-520 hyperplasticizer and blast furnace slowly cooled
slag on the speed of formation of the strength of fine-grained concrete based on slag Portland cement established
the factors that affect the value of the compressive strength of this concrete. It is proven that they consist of the
used amount of slowly cooled blast furnace slag and hyperplasticizer. Sika Plast-520.
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INTRODUCTION

Concrete is one of the most popular materials in
the construction of houses, residential and non-residen-
tial structures. It has a sufficiently high strength, is easy
to work with and has a relatively low cost. The disad-
vantage of all concrete mixtures based on Portland ce-
ment is the occurrence of shrinkage after pouring into
the formwork, the risk of cracks and delamination.
Thanks to concrete that has minimal shrinkage, or does
not have it at all, it is possible to reduce the time of
manufacturing building structures and reduce the prob-
ability of defects. Such concretes are used for road res-
toration, restoration of load-bearing surfaces, staircases
and floors, sealing of joints between reinforced con-
crete structures.

Unlike traditional types of concrete, non-shrink
concrete has a minimal risk of cracks and increased
strength. This property is currently ensured by adding a
large amount of superplasticizers to the composition of
concrete. They increase the strength of cement during
compression, demonstrate a quick reaction with water
at the beginning of solidification.

Additives with pozzolanic properties show the
ability to hydraulic hardening when mixed with lime,
gypsum or cement. These additives include granulated
blast furnace slag, fuel slag, natural pozzolans, glazes,
low-calcium fly ash, etc..

Itis believed that filler additives, in particular car-
bonates, also participate in the chemical processes that
occur during the hydration and hardening of cements,
but their interaction with cement hydration products oc-
curs very slowly [1], so their influence on the properties
of cements is limited [2]. Such additives include natural
silicates of calcium and magnesium, as well as car-
bonates of calcium, magnesium and iron, chalk.

Of all types of cement, slag portland cement has
the lowest consumption of natural materials with the
lowest energy consumption, which contains up to 50%

slag, is usually used under the same conditions as ordi-
nary portland cement. Slag portland cements, contain-
ing the maximum amount (up to 80%) of slag, are low-
temperature and are used in massive hydraulic struc-
tures, for the manufacture of structures exposed to the
action of aggressive waters.

But in slag portland cement, the strength gain at
the moment of the start of solidification of materials,
this process is significantly slower than in portland ce-
ment. Slag portland cement acquires a strength close to
that of cement after 6-12 months, depending on the
temperature and humidity conditions of solidification.
After some time, slag portland cement shows signifi-
cantly greater strength than portland cement.

Taking into account the multifunctional effect of
surface-active substances used in ultra-low concentra-
tions [3], research aimed at further improvement and
development of concrete technology based on slag
portland cements [4], which contain carbonates, with a
high operational resource, should be considered rele-
vant, is a directed regulation of phase processes - and
structuring of cement stone by using effective surface-
active substances in extremely small doses.

ANALYSIS OF RECENT PUBLICATIONS ON
THE ISSUE.

As is known, the amount of water added to cement
during the preparation of concrete is much greater than
that required for its chemical binding in products of
hardening of the binder. Excess water evaporates, leav-
ing pores, which increases the porosity of the cement
stone and increases its permeability to aggressive envi-
ronments, thus reducing stability and durability. There-
fore, by increasing the density of cement stone, a
method of reducing the amount of water that evaporates
in cement stone and concrete can be recognized.

One of the ways to reduce the amount of water that
evaporates from concrete is the use of so-called new
generation concretes, in particular on binders of low
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water consumption [5], or with the use of nano addi-
tives [6,7]. The indicated concretes have high strength
at an early age, but the hydration of Portland cement
does not occur to the full extent, which will obviously
affect their durability.

It is obvious that the more water during cement
hardening will be bound into stable, strong minerals,
the less will be the shrinkage of the cement stone and
the higher will be its density and, therefore, its strength.
This is consistent with the conclusion made in [8] that
it is better to use those binders for concrete whose hard-
ening is accompanied by a strong stable binding of the
maximum amount of water with moderate contraction
and, therefore, a significant increase in the volume of
solid of the phase formed in comparison with the vol-
ume of the initial solid phase. This position is con-
firmed by the data given in [9], that when aluminates
are converted into more complex forms, for example,
sulfoaluminates, a significant decrease in the concen-
tration of defects in the structure of cement stone is ob-
served due to the effect of microreinforcement of the
structure of cement stone.

One of the most well-known minerals formed dur-
ing the hardening of Portland cement compositions,
which contain a significant amount of chemically
bound water, are calcium hydrosulfoaluminates, of
which two calcium hydrosulfoaluminates are best
known [8]. Therefore, ensuring the presence of a sig-
nificant amount of calcium hydrosulfoaluminate-type
minerals in the hydration products of the dispersed sys-
tem that hardens will ensure an increase in its density
and, as a result, strength and corrosion resistance, as
well as a decrease in its deformability. However, the
amount of these minerals in known dispersion systems
based on Portland cement is limited. In addition, the
highly sulfated form of calcium hydrosulfoaluminate is
thermodynamically unstable.

Under certain conditions (introduction of calcium
carbonates or calcium chlorides into the hardening sys-
tem of Portland cement compositions), in the process of
hydration of calcium aluminates, according to [8], cal-
cium carbo- and chloroaluminates such as calcium
monocarboaluminates and calcium monochloroalumi-
nates can occur. to be formed However, these minerals
are not very stable and decompose at temperatures
above 70°C. According to [8], calcium sulfate in mon-
ohydrosulfoaluminate can be replaced by metal sili-
cates. These minerals gradually, in the process of hard-
ening of the composition, turn into a high-silicate form.

The nature of the influence of the aggregate on the
process of hydration and hardening of cement depends
on its nature and mineralogical composition. A large
number of studies are devoted to the effect of aggre-
gates on the process of cement hydration and structur-
ing of cement stone in concrete. Chemical interaction
can take place between aggregate and binder in con-
crete compositions [9]. The authors [10] showed that
the use of limestone aggregate significantly increases
the degree of hydration of cement.

But not only aggregates consisting only of car-
bonates have an effect on the properties of concrete.
Thus, the iron ore rocks of the Kryvyi Rih deposit con-
tain iron carbonate, which leads to an increase in the

strength of concrete when these rocks are used as a fine
aggregate [8, 11-14].

Studies of the system "portland cement cement -
mineral additive - water - surface-active substance" es-
tablished [15] that the rate of formation of certain neo-
plasms is determined by the mineralogical composition
of cement and additives, as well as the ratio of compo-
nents in the system.

The availability of these studies makes it possible
to adjust the content of the complex modifier "car-
bonate mineral additive - surface-active substance" of
the system to ensure the physical and mechanical char-
acteristics of concrete. Despite the practical signifi-
cance of such results, the kinetic regularities of the pro-
cesses of forming the strength of concrete with the sim-
ultaneous use of carbonate mineral admixture, fine
aggregate and surface-active substance applied in ultra-
small doses have not been sufficiently considered.

The feasibility of using complex modifiers con-
taining calcium and iron carbonates is confirmed by the
improvement of the physical and mechanical properties
of concrete and a significant increase in its mechanical
strength [15-17]. According to the authors [15], this is
due to the formation of a significant number of
nanostructures during the hydration of Portland ce-
ments in concrete. However, no relevant physical and
mechanical studies are given to confirm this hypothe-
sis. Therefore, there are reasons to believe that the in-
sufficient determination of the effect of complex car-
bonate modifiers "carbonate mineral additive - surface-
active substance™ on the speed of formation of the
strength of fine-grained concrete formed with their par-
ticipation during the hydration of portland cements de-
termines the need to conduct research in this direction.

EXPERIMENTAL PART

The purpose of the conducted research was to de-
termine the rate of formation of the strength of fine-
grained concrete with an individual and complex mod-
ifier based on iron carbonates. To achieve the goal, the
following tasks were solved:

— to determine the effect of superplasticizer and
iron-based carbonate modifier on the change in the
speed of formation of the strength of fine-grained con-
crete at different values of the water-cement ratio;

- to determine the effect of iron-based carbonate
filler on the change in the speed of formation of the
strength of fine-grained concrete.

Materials and research methods

The research was carried out using cement SEM
11/B-S 400 PrJSC "Kryviy Rig Cement", which con-
tains 75% blast furnace granulated slag, and modifiers
- hyperplasticizer of organic origin Sika Plast-520 and
iron ore beneficiation waste with a content of iron car-
bonates of 26-39%. Dnipro polyfraction river sand was
used as fine aggregate.

The components of the concrete mixture were
moistened to the humidity determined by the experi-
ment plan and the mass was mixed for 4 min. Additives
were introduced with an aqueous solution at the rate of
Sika Plast-520 - per mass of cement. Experimental
samples with side dimensions of 40x40x160 mm were
made by the method of vibration molding, part of
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which, after hardening in air for 3 days, continued to
harden in air, and the other part - in water.
Determination of the effect of modifiers on the
hardening of cement stone in the early stages was car-
ried out on cement samples with W/C of 0.5, 0.55 and
0.60. The main indicators of the properties of concrete
samples determined in the experiment were: compres-
sive and bending strength limits. The determination of
the specified indicators was carried out according to the
methodology of the relevant State Standards of
Ukraine. For simplification and clarity of processing re-
sults, strength indicators were converted into relative

The results of determining the mechanical strength
of cement concrete samples in the early stages of hard-
ening with W/C= 0.5-0.6 are presented in Fig. 1.

It should be noted that the carbonate modifier has
different application efficiency depending on the water
content (W/C) in the system. The greatest effectiveness
of the carbonate modifier is manifested at average (rel-
ative to the experimental plan) values of water con-
sumption.

According to the experimental data shown in fig.
2, the effectiveness of the carbonate modifier changes
over time. It practically does not depend on the water

units (%). content and is a 110-120% increase in the strength of
The results of our own research and their discus- concrete with a carbonate modifier content of 10-20%
sion of the system mass.
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Figure 1. The influence of carbonate cement on the relative strength of concrete at the age of 7 days

At the same time, the simultaneous use of car-
bonate modifier and hyperplasticizer in extremely
small doses leads to an increase in the effect of increas-
ing the strength of concrete (Fig. 3).

In this case, the efficiency of using the complex
"carbonate modifier - hyperplasticizer" provides an in-
crease in the strength of concrete by at least 150% and
reaches 400%.

As can be seen from fig. 4 and fig. 5, when using
the "carbonate modifier - hyperplasticizer" complex, its
effectiveness at the age of 28 days of concrete does not

exceed ensuring an increase of concrete strength by
more than 40%.

Thus, the optimal content of the complex “car-
bonate modifier - hyperplasticizer" in fine-grained con-
crete is:

Carbonate modifier based on iron - 20% of the
mass of the mixture of carbonate modifier and Portland
cement;

Hyperplasticizer - 0.0002...0.0004% of the mass
of the mixture of carbonate modifier and slag Portland
cement.
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Figure 3. The effect of hyperplasticizer on the relative strength of concrete at the age of 7 days
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When determining the effectiveness of the com-
plex modifier on the hardening process of slag Portland
cement, as follows from the obtained results (Fig. 1), it
is natural to increase the speed of formation of strength
by cement stone. This is obviously due to the dispersing
action of the hyperplasticizer (surfactant) of organic
origin Sika Plast-520 and the formation of adsorption
layers on the surface of clinker minerals, which slow
down the diffusion of hydroxyl ions and the formation
of crystal hydrates. It should be noted that the presence
of surfactant additives leads to an increase in the effect
of accelerating the formation of strength by fine-
grained concrete. Obviously, such a mechanism of sur-
factant influence is the process regulation factor, thanks
to which the complex modifier helps to increase the
strength of concrete in the late stages of hardening. The
effect of accelerating the speed of structure formation,
and therefore the strength of concrete over a certain
time, depends on the water content in concrete. An in-
crease in the water-cement ratio leads to an increase in
the effect of increasing the strength of concrete. This
can be explained as a tangential effect, which confirms
the formation of polyhydric minerals. In this sense, the
interpretation of the results shown in fig. 2,3,5.

A comparison of the hardening terms and the du-
ration of the hardening periods of modified cement with
different W/C indicates the acceleration of the harden-
ing processes of the cement dough. This does not differ
from the practical data, well known from the works, the
authors of which, by the way, also associate the change
in the duration of the process with the formation of less
stable compounds in the composition of concrete pre-
cisely in the third time interval of hardening. But, in
contrast to published research results, the data obtained
on the effect of Sika Plast-520 and a complex modifier
containing iron carbonate on the hardening process of
Portland cement allow us to state the following: - the
main regulator of the process is not so much the for-
mation of a significant number of nanostructures, but
the deflocculating effect of modifiers and dilution of
cement dough; — the correct arrangement of additives
in the Sika Plast-520 — complex modifier series has a
significant impact on the process. Such conclusions are
expedient from a practical point of view, because they
allow a reasoned approach to determining the required
amount of modifier and hyperplasticizer. From a theo-
retical point of view, they are able to assert the deter-
mination of a certain mechanism of the hydration pro-
cesses of Portland slag cement in the presence of the
complex "modifier containing iron carbonates - hyper-
plasticizer", namely the formation of an increased
amount of minerals that contain a significant amount of
chemically bound water, which are certain advantages
of this study.

Conclusions:

1. The conducted research established that the hy-
perplasticizer and the modifier containing iron car-
bonates have a significant effect on changing the nature
of hardening processes, phase and structure formation
of fine-grained concrete based on Portland slag cement
in the early stages of hardening.

2. Features of the formation of the structure of
fine-grained concrete, containing a hyperplasticizer in
ultra-small doses and a carbonate modifier containing
iron carbonates, are to further increase the strength of
concrete. Due to this, the mechanical strength of con-
crete increases and is 300% of the strength of concrete
without additives. This indicates the possibility of di-
rected regulation of the processes of forming a strong
structure of fine-grained concrete by using the complex
"carbonate-containing modifier based on iron car-
bonates - hyperplasticizer" as a complex modifier.
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Abstract

This article analyzes the technology, the components of modern types of frosts, presents the technology ac-
cording to the new type of frosts in the role of roles. The analysis of the glycemic index of the components of roll
ice-cream mixtures allows us to state that the selection of recipe components, the use of computer calculations
allows us to obtain products that meet the demands of health nutrition. This type of ice cream does not contain
preservatives, thickeners, has a reduced calorie content, and a minimum content of sugars and fats. The use of
fresh berries, citrus fruits, and nuts allows you to lower the glycemic index from 62 to 40, increase the content of
vitamins, vegetable proteins, and useful fatty acids, make the product natural, nutritious, and health-oriented for
any age and wishes.

AHoOTAaNisA

B maHiit ctaTTi mpoaHai3oBaHa TEXHOJIOTIS, CKIIaJOBI CyJacHUX BUJIiB MOPO3HBA, MPEICTABIICHA TEXHOIOT s
MOPIBHAHO HOBOTO BHY MOPO3HBA y BHTIIAII POJIB. AHaNi3 TIIKEMIYHOTO iHACKCY cKiIanoBuX roll ice-cream cy-
Millei 03BOJIsIE CTBEPKYBATH, 110 MiA0Ip penenTypHUX KOMIOHEHTIB, 3aCTOCYBaHHS KOMIT IOTEPHUX PO3paxy-
HKIB JAO3BOJIMTH OTPUMYBATHU MIPOAYKTH, IO BiHHOBiHaIOTI) 3aluTaM 0310pOBYOI0 Xap41yBaHHs. I[aHI/Iﬁ THUIT MOPO-
31Ba HE MICTUTh KOHCEPBAHTIB, 3rYIIlyBayiB, Ma€ 3HIKEHY KaJIOPiHHICTh, MiHIMAJIbHUI BMICT I[yKpiB, )KHUpIB. 3a-
CTOCYBaHHS CBIKMX (PYKTIB AT/, IUTPYCOBUX, TOPiXiB JO3BOJIUTH 3MEHIIUTH TITIKeMidyHHH iHAeKe 3 62 10 40,
TABUIITUTH BMICT BiTaMiHIB, POCTHMHHUX OiJIKiB, KOPHUCHUX KUPHUX KHUCIIOT, 3pOOHUTH MPOAYKT HATYPAITBHIM, T10-
KUBHHM, 037]J0POBYOTO CIIPSIMYyBaHHS U1l OyAb-AKOTO BiKY i TOOaKaHb.

Keywords: glycemic index, roll-ice cream, technology.
KatouoBsi ciioBa: riikeMiqHu iHAEKC, pOJI-MOPO3HUBO, TEXHOJIOTIS.

Beryn. Mopo3uBo — o1He 3 OMYJISIPHUX TPOIYK-
TiB JiTHBOTO Tepiony. Lle - 3amopokeHHi coNOAKMI
JeCepTHUN MPOAYKT. TpaauiiiitHO MOPO3UBO BUT'OTOB-
JISIOTHh 3 MOJIOKA, BEPIIKiB, Macia, yKpy 3 J0OaBJICH-
HSIM CMaKOBHX Ta apOMaTHYHHUX PEUOBHH. Pa3zoM 3 Tum
Bce OLIBIIOI0 MOMYJISPHICTIO KOPUCTYETHCS KPIM MO-
po3uBa Ha MOJIOYHIH OCHOBW II€ 1 TUIOIOBO-ATITHE,

apomarnzoBane. CydacHe MOPO3UBO XapaKTEpHU3Y-
€TbCS BEJUKOIO KIJBKICTIO TEXHOJIOTIYHUX J00aBOK
IITYYHOTO MTOXOJKEHHS IS OICPIKAHHSI CTAJIOT SIKOCTI
TOTOBOTO MPOJYKTY HE3AIEKHO B SKOCTI OCHOBHOT
CHPOBHHU.

AKTyaJbHicTh TeMH. Bce Oinbire yBarm Hace-
JIeHHsT YKpaiHu TPpUAUILE MPaBWIBLHOMY 3J10pPOBOMY
Xap4yBaHHIO, IO TIOB’S3aHO 3 JKUTTEBO BAKIMBHMU
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dbyHKIisMA opraHi3My. ['0JIOBHIM 3aBIaHHS Xap4oBOi
Tay3i € po3poOKa HOBUX Ta MOJITIIICHHS TPaTUIiHTHIX
MPOJYKTIB XapuyBaHHs Ha OCHOBI PO3LIMPEHHS CHPO-
BUHHOT 0a3¥ 32 paxyHOK HaTypaJIbHOT CHPOBUHH, 3aII0-
3MYEHHsI Ta PO3pOOKM 1HHOBAIIMHUX JUIA HALIOTO PH-
HKY TEXHOJIOTiH Ta ajanTyBaHHs IX 10 CMakiB Ta ymo-
JI00aHb YKpATHIIIB.

Martepiann i Meroam. Bukopuctano MeTtoau
aHaJ3y W CHHTE3Y, MOPIBHAHHSI, CHCTEMHOTO IiIXOMY.
[IpoaHanizoBaHO NMEPCIIEKTUBH 3alIPOBADKEHHS B pec-
TOPAHHOMY T'OCTIOIaPCTBI IHHOBAIIHOTO IJIST YKpaiH-
CBKOTO PHHKY MOPO3HBA i3 3aMOPOKEHOI CyMilli y BU-
TSI POIIIB.

Pe3yabraTn Ta 06roBopenHsi. Mopo3uBo y Kia-
CHYHOMY BUIJISAJI 3a 30BHIIIHIM BHIJISIOM SIBJISE CO-
0010 30UTY, HACHYCHY MOBITPSIM 3aMOPOXKEHY CyMIIII 3
PI3HMX Xap4YOBHX KOMIIOHEHTIB PIBHOMIPHO PO3MOi-
JeHux 3a Bciero macoro [1, 2]. Kouip, 3amax, cMak Mo-
PO3HMBa 3aJIeKaTh BiJl IKOCTI MOJIOKA T2 MOJIOYHHX IPO-
IYKTiB, iX momepenHboi 0OpOOKH, 3aCTOCOBAHHUX Xap-
YOBHX HANOBHIOBAYiB, TEXHOJIOTIYHHX JO0ABOK.
[paxTrdHi Kocian 3 BU3HAYCHHS BMICTY IIOBITPS B TO-
TOBOMY MOPO3HBI, OJHOPIAHOCTI, MHOCTIHKOCTI CBiA-
4aTh PO OCOONMBY yBary BUPOOHHUKIB IO ITUX ITOKa3-
HUKIB CIIOXKHBYOI AKOCTi. J{J1s1 OTpUMaHHS OTHOPITHO-
CTI CTPYKTYpH, WiJBHIICHHSA B’SI3KOCTI JOJAIOTHCS
cTab1Ti3aToOpu Ha OCHOBI 3 TyapoBO1 KaMeIi, KaMei pi-
JKKOBOTO JIepeBa, KCAHTaHOBOI Kamel, KapOokcume-
THJILIEITIOIUIO3H, KapparinaHiB. MOpO3HBO TaKOXK MOXKE
MICTHTH JOOABKHU: aHTHOKUCHIOBAY1, aHTU3JIC)KYBAIbHI
KOMITOHEHTH, TeJICyTBOPIOBayi, 3TYIII0Bai, 0apBHUKH,
KOHCEpPBaHTH, apOMaTH3aTOPH, MIHOYTBOPIOBAYi, pery-
JATOPU KUCIOTHOCTI, CTa0LIi3aTOpH ITiHU, €MyJbra-
TOPH, TiACOJIOIKYBAYi.

Oco0nMBUM HanpsIMOM B BUTOTOBJICHHI MOPO3UBa
€ 3aMiHa TBapHHHUX XHPIB Ha POCIHHHI SK 3 METOIO
3MEHILIEHHS] KaJIOPIHHOCTI MOpO3MBa, TaK 1 3 METOIO
3MEHIICHHS CO0iBapTOCTI. Pa30M 3 TUM CTOITh MUTAHHS
100 KOPHCHOCTI MaJIbMOBOI, KOKOCOBOI OJIiif, cajio-
Macu, MOHO- 1 AMIJIUEPUAIB KHUPHHUX KHCIIOT, IO €
CKJIQJIOBUMH CYY4aCHOTO MOPO3HUBa SIK 3arapTOBaHOTO,
Tax i M’sSKOTO.

Li Ta moniOHI KOMIIOHEHTH CyYacHOTO MOPO3HBa
HEraTUBHO BIUIMBAIOTH Ha OPTaHi3M JIFOIMHH JJOPOCIIOi,
11e O17IbIT HeraTUBHMH BIUIMB BOHM MArOTh Ha TUTSAIHH.
[Torano abo it 30BciM HE 3aCBOIOIOTHCS OPraHi3MOM,
MOXYTb HaBiTh HOPYLIYBaTH pOOOTY HIUTYHKOBO-KHIII-
KOBOTO TpakTy. MOpO31BO, 10 BUTOTOBIISIOTH 3 TBa-
PUHHUX XHUPIiB, MiICTUTH B CBOEMY CKJIa/li BEJIUKY KiJlb-
KIiCTh XOJIECTEPHHY, HAUIHIIOK SKOTO MOXXe OyTH HO-
CUTh INK|[UTMBUMH 1 HAaBiTh NPU3BECTH OO0 pALY
3aXBOPIOBaHb, TAKUX AK KaMEHIB B JKOBYHOMY MiXypi,
CEepLEBUX HAIAIIB, IHCYJIBTY.

Maiike BCl BUAM MOpO3UBA MICTATh B CBOEMY
CKJIa Il BEJIMKY KUIBKICTb IIYKpY 200 IlyKpO3aMiHHUKIB.
B cBoro yepry 1mykop migBuuiye kajgopiiHicts: B 100 r
TOTOBOTO MPOAYKTY MOXKE MICTHTUCH 110 500 KKauI, Titi-
KEMIUHMH 1HAEKC LYKpY O110oro OYpsSKOBOTO CKJIAJAE
65 omuHMIE. [MiKeMiYHUI 1HIEKC MOPO3HBa HA MOJIO-
YHil OCHOBI - 62 omuHuIi [3].

I'os0BHA 3a7a4a JOCIHIIKEHHS: PO3TIAHYTH MO-
JKITMBOCTI PO3MIMPEHHST aCOPTHMEHTY, 3HIKCHHS TJTi-

KEMIYHOTO iHJEKCY MOPO3HBa MUISIXOM Mi00py CHPO-
BHHHU 31 3HIDKEHUM TJIKEMIYHUM iHIEKCOM, 3aCTOCY-
BaHHSM HOBUX TE€XHOJIOTiH OTPUMAaHHS TOHKHX IIJIaCTIB
Mopo3uBa 0e3 30MBaHHS 3 HATYPAIbHHUX MPOAYKTIB, Y
TOMY 4HCJi (PYKTOBO-STiAHOI CHPOBHHHM, MOAPiIOHE-
HUX 1 3aMOPOKEHHUX y BUIJIAAI mIapy, copMOBaHHX
pOJIaMH Ta BILIMB TaKOTO MOPO3HMBa Ha 3JJ0pPOB’S CIIO-
KHMBaYiB.

BaTpkiBIIIHOIO TIFOTO BUIY MOpO3uBa € TaimaHa.
Taiimi Ha3WBarOTH cBOe MOpo3uBO roll ice-cream, 1o
03Ha4ae Mopo3uBo. Ha3Ba «pon-Mopo3uBo» crogoba-
nach criokuBavaM. [lourmnaroun 3 2015 poky Takuii Bua
JecepTy cTaB 3’aBisATHCH crodatky B CIIIA, a moTim
TaK 3BaHE «CMa)KeHE MOPO3HMBOY» HAaOpaJo MOIMYJISIPHO-
cti B BennkoOpuranii, B €Bpormi. B ocranHi poku 3ano-
YyaTKyBaIM #oro BuroroBineHHss B Kuesi, Xapxosi,
Opneci, JIsBoBI [4,5].

TexHomorist poyI-MOpO3UBa Mepeadadyae 3acTocy-
BaHHS HATYpaJbHUX BUCOKOSKICHMX KOMIIOHEHTIB Ha
MOJIOYHI# OCHOBI Yy BHIIAII BEpIIKiB, HOTYPTiB, MO-
JIOKa 3TYIIEHOT0. BaXJIMBOIO CKJIaZOBOIO LIHOTO BHIY
MOpo3uBa € (PpyKTH, SAToau, NUTPYCOBi. IcHye Oe3mid
CMayHUX TO€IHAHb, HATPUKIAJ: TONYHHIS, KiBi, Oa-
HaH, IePCHK, MaJIMHa, CMOPOANHA, OXHHa Tomo. Ciif
3a3HAYUTH, 110 TIKEMIYHUNA 1HIeKC OaHaHa HalO1Ib-
i — 62 OUHMIL, Pa30M 3 TUM AroaAu, QPYKTH, IIHT-
pycoBi MaroTh Bia 53 (oxkuHa, joxuna) 10 10 (ManuHa).
[3]. Ix momaBanHs B cyMinTi MOPO3HBA MA€ MOMKIHBICTh
CYTTEBO 3MCHIINTH TIIIKEMIUYHHWH 1HJEKC STiIHUX po-
JIB.

Tako 3aCTOCOBYIOTH JOOpe BiZOMi JIacOIIi ¥ BH-
TSI TIeYMBA, IYKEPOK, TOPIXOBHX MACT, MIOKOJIAdY:
opeo, KiHzaep, CHiKepc, MITKiBeH, HyTeILTy, apaxicoBy
TP IPUTOTYBaHHI POJIIB.

LlikaBuM, He3BHYAHHMM € TPUTOTYBAaHHS MOpO-
31MBa 0e3MocepeaHbO Mepe]] CIOXKUBadYaMH Yy BUTILII
10y 3 BUOOPOM CKJIaJIOBUXB Ha O4ax 3aMOBHHKa, OJI-
HOYACHUM TNOAPIOHEHHSIM, 3aMOPOKYBaHHSAM KOMIIO-
HCHTIB Ha IJIACKIM MOBepxHi (pu3epa 3 MPHUKpAIICH-
HSIM TOPiXaMu, TOIIIHraM U, MOKOJIAHOK KPUXTOIO, Tie-
YHBOM TOILIO.

ITix0ip ckIaIOBUX CIIOKUBAYEM, Bi3yasi3allisi Te-
XHOJIOTIYHOTO TPOIECY pOOUTH 116 MOPO3HBO IH/IWBI-
JyaJIbHO KOPUCHUM, IIKaBUM, CMaqyHHM.

OCOOIMBICTIO TEXHOJIOTIT € He3HAYHA, BIPOIOBIK
3-6 XBWJIMH TPUBAIICTh BUTOTOBIIEHHS! METOIOM 3aMO-
POXYBaHHS B TOHKOMY IIIapi MOJIOYHO-()PYKTOBOI CY-
Milli rociueHo1 6e3rmocepesHO Ha OXOJIODKEHIH IToBe-
PXHi ¢ppr3epa pyIHHM CIIOCOOOM 3 TIOAATBIITNUM PO3Mi-
LICHHSM Ta MPUTUCHEHHSM JI0O MOBEPXHI IIacKOl
IUTACTHHH (pu3epa 3 TeMreparyporo Bix minyc 20 mo
minyc 35 °C. Ilicns popMyBaHHSM TIACTA, 3aMOPOXKY-
BaHHSI, BUKOHYEThCS 3pi3yBaHHSAM 3aMOPOKEHOTO Tj1a-
CTa 1 3ropTaHHs Wapy CyMilli y BUIJISAL poity Oe3roce-
PeIHbO Tepe]] CrIoKMBaYeM NpoaykTy. OTpuMaHne Mo-
PO3MBO Ma€ KiHIIEBY TEMIIEpaTypy Ha BUXOAI Bix -15 no
-22 °C.

BaxnuBum € sIKicTh MOpo3WBa, 110 3a0e3mnedy-
€THCSl OJTHAKOBICTIO TEMIlEpaTypu IO BCiH IUIACTHHI
(bpusepa Ta 0OJHAKOBOIO TOBIIMHOIO IIAPy HAHECCHHS
CyMIIlli Ha TIOBEPXHIO Ppusepa.
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ITnoma Mopo3uBa Mae BiAMOBigATH MOPIIii, MPHU-
YoMy TUIONIA 3aMOPOKYBaHHS Ma€e OyTH pO3[IiIeHa BiJ
3 o 5 pomiB.

I'nmikeMi4HUE 1HICKC MOJIOKA TBaApUHHOTO IMOXO-
JOKEHHSI KOPOB’SIYOTO CKiIajae Big 27 10 32 OMUHHMIb.
Jnst oTpuMaHHS MOPO3UBa 31 3HWKEHHM BMICTOM JIaK-
TO3H, Y SIKOCTI CHPOBHHU BHKOPHUCTOBYIOTH MOJIOYHI
Horypru (rnikemivynuii ingekc Big 12 go 19) [3].

3a moTpebu OTpUMaHHSA MOPO3MBa HETBAPHHHOTO
MOXOJKEHHSI, MOJIOUHY CHPOBHHY 3aMiHSIOTh Ha CO-
€Be, MUTJAIbHE, KOKOCOBE MOJOKO. I JIIKEMIYHUM 1H-
JEKC POCIMHHUX HAIOiB, IO HAa3WBAIOTh MOJOKOM,
cknamae Bing 30 (Murmanese, coese) o 40 (KokocoBe)
[3].

Kpim Monounux cymimed st oTpuMaHHs Gppyk-
TOBUX BHUJIIB MOPO3MBa MO’KHA 3aCTOCYBaTH JBO- 200
0araTOKOMIIOHEHTHI COKH, TIACTH, IIOPE 3 J01aBaHHAM
(GpyKTiB y BUMIIAAI NOAPIOHEHNX IIMATOYKIB, TOAPIO-
HCHHS SKUX BiIOYBAETHCS i1 YaC 3aMOPOKYBAHHSI.

[Nomava Takoro BUIy MOpO3UBa BifOyBa€eThCS O€3-
MIOCEPETHBO ITiCIIST BUTOTOBIICHHS B KPEMaHIIi 3 JI0XKed-
KO0 y BHUIUIAAI 3-6 PONIB MPUKPAIICHHX IE€YHBOM,
[IMaTOYKaMH a00 KPHUXTOI0 IIOKONamy (TIiKeMidHui
iagexc Bix 23 mo 43) [3], ropixiB, OUTBIIICTH SKUX Ma€
TTKEMIYHHN 1HAeKC 15, 25 - TinbKu Murgais [6].

Jyis naHol TEXHONOrii HEeOoOXiMHO OpHWriHAJbHE
yCTaTKyBaHHS 3 (ppH3EpHOIO MOBEPXHEIO MIackoi (o-
PMH y BUTJISII KOJIa 200 MPSIMOKYTHHKA 3 MiHIMAIIbHAM
po3mipom 45-55 cm. Temneparypa nmoBepxHi 00yMOB-
JICHa TEMIEpaTypol0 30BHILIHBOTO CEPEeIOBHILA, B Ha-
oMy KJTiMaTi peKOMEHAYIOTh BiJ MiHyc 18 10 MiHyC
20 °C, B xapkwuii JniTHII nepion Temieparypa moBepx-
HocTH 10 -35 °C, 1 TapaHTyBaHHSA pOOOTH B XKapy 0
-40 °.

[HHOBAIII€10 B TEXHOJIOT1{ pOJI MOPO3HUBA € pETEIb-
HUH KOMII'IOTEpHUH Mmia0ip CKIAJOBUX y BiAIOBITHO-
CTi 710 32 GakaHp CIIOKMBAya 3a 33JaHOI0 KaJIOpiiHi-
CTIO, BITAMIHHHM CKJIaJJOM, Ha OCHOBI 0€3]IaKTO3HOI,
Oe3ayiepreHHoI CUPOBHHHM POCIMHHOTO ab0 TBapHH-
HOT'O TTOXOJKEHHSI.

TM "Jlacynka"[7], moGpe BimoMuit BUpOGHHUK MO-
po3uBa B YKpaiHi, IPOIOHYE CBOI PELIENTH POI-MOPO-
31Ba 3 TOTOBOTO MOpo3uBa mioMOipy. st mporo mio-
MOIp 3aBOJICHKOTO BHKOHAHHS MONEPEIHHO YACTKOBO
PO3MOPOXKYIOTh, BHOCATh OaHAHU, STOAH, IOAPIOHIO-
10Th, PO3PIBHIOIOTH Ha IJIACKOMY JIUCTI PIBHUM L1apOM
3 MOJAJbIIMM 3aMOPOXKYBaHHSIM B MOpPO3WIBHIM Ka-
Mepi Oyzb SKOTO XOJIOJMIbHUKA a00 MOpPO3MIbHHUKA.
TpuBamicTs 3aMOpoXXyBaHHA ckiamae 10 30 XBWINH,
MICJIS THOTO TIACT MOPO3UBA PO3Pi3a0Th, CKPYUYIOTh
B posid. Bech npouec crpouieHuii, He BUMarae 104ar-
KOBOTO YCTaTKyBaHH:, MOXKE BiIOYBATHCH SIK 3 3aKJIaJi

PECTOPAHHOTO TOCIONAPCTBA, TaK 1 B JOMAIIHIX YMO-
Bax.

BucHoBok. B pe3synpTari TEOopeTHKO-aHANITHY-
HUX JIOCHI/DKEHb IpOaHaJli30BaHa TEXHOJIOTIsI, CKJa-
JIOBI Cy4acHUX BUJIiB MOPO3UBa, MPE/ICTABICHA TEXHO-
JIOTisS TOPIBHSHO HOBOTO BHJY MOPO3WBA Yy BHUTJISJII
poi. AHani3 ckianoBux roll ice-Cream cymimieid 103B0-
JISIE CTBEPXKYBATH, IO Mi0Ip pelenTypHuX KOMIIOHE-
HTIB, 3aCTOCYBaHHS KOMII IOTEPHUX PO3PaxyHKIB T0-
3BOJIUTH OTPUMYBATH NPOAYKTH, IO BiANIOBINAIOTH 3a-
IIUTaM O03J0POBYOTO XapuyBaHHS], MPOIYKT, IIO HE
MICTHTh KOHCEPBAHTIB, 3TyIIyBadiB, Ma€ MiHIMaIbHUH
BMICT IIyKpiB, JKHPIB, Ma€ 3HIKCHY KaJOPiHHICTB.
[IpucyTHiCTh 3aMOBHHKA JJO3BOJISIE HOMY 00OpaTH TiMo-
aJleepreHHi KOMIIOHEHTH. 3aCTOCYBaHHS CBIXKHX (DpyK-
TIB STi, LIUTPYCOBUX, TOPiXiB, KUCIOMOJIOYHHUX MPO-
JYKTIB, 3aMIHHUKIB TBAPHMHHOTO MOJIOKA JO3BOJHTb
3MEHIIKUTH TIIKEeMIUYHUH iHIeKC 3 62 (Ha MOJIOYHIM OC-
HOBI) 710 40, MIBUIIMTH BMICT BiTaMiHIB, POCIMHHHX
OLUTKIB, KOPHUCHUX >KUPHUX KUCIOT, 3pOOUTH TPOITYKT
HATypaJbHUM, TOXHBHUM, O30POBYOrO  CHPSMY-
BaHHSL.
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MACHINE LEARNING IN DRONE CONTROL
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Machine learning has emerged as a critical component in drone control, offering a pathway to enhanced
automation, efficiency, and adaptability. This study explores the integration of machine learning into drone control
systems, analyzing its impact on navigation, obstacle avoidance, and decision-making processes. Through a com-
bination of theoretical frameworks and real-world case studies, this research assesses the performance improve-
ments brought by machine learning, while also examining the challenges and considerations in its implementation.
The findings offer a comprehensive understanding of how machine learning is reshaping the capabilities of drones,
setting the stage for further advancements in autonomous systems.

Keywords: Machine Learning, Drone Control, Obstacle Avoidance, Autonomous Navigation, UAV

Introduction. Drones, also known as unmanned
aerial vehicles (UAVS), have gained significant traction
in various industries, from agriculture and logistics to
surveillance and entertainment. As these systems be-
come more complex and their applications more di-
verse, the need for intelligent control mechanisms has
become apparent. Machine learning (ML) has proven
to be a key technology in addressing this need, enabling
drones to make real-time decisions, adapt to changing
environments, and improve their overall performance

[3].

Machine learning in drone control allows for en-
hanced automation and flexibility. By leveraging ML
algorithms, drones can perform tasks that were previ-
ously considered challenging or impossible. For exam-
ple, machine learning enables drones to navigate auton-
omously through complex environments, avoid obsta-
cles, and make informed decisions based on sensor
data. This advancement has opened up new possibilities
for drone applications and has the potential to revolu-
tionize the field of unmanned systems [7].

This article explores the integration of machine
learning into drone control, focusing on its impact on
key aspects such as navigation, obstacle avoidance, and
autonomous decision-making. Additionally, it dis-
cusses the challenges associated with implementing
ML in drone systems and proposes solutions to over-
come these hurdles.

Background. Drones have traditionally relied on
predefined flight paths and manual control to navigate
and perform tasks. While effective in certain scenarios,
this approach has limitations, especially when drones
are required to operate in dynamic or uncertain envi-
ronments. The emergence of machine learning has pro-
vided a way to overcome these limitations, offering
drones the ability to learn from data and improve their
performance over time.

Machine learning in drone control encompasses
various techniques, including supervised learning, un-
supervised learning, and reinforcement learning. Su-
pervised learning involves training a model using la-
beled data, allowing drones to recognize patterns and
make predictions. Unsupervised learning, on the other
hand, does not require labeled data, enabling drones to
identify underlying structures and relationships within

the data. Reinforcement learning focuses on training
drones through trial and error, allowing them to learn
from their actions and optimize their behavior [8].

These techniques have been applied to different
aspects of drone control, such as obstacle avoidance,
autonomous navigation, and decision-making. By uti-
lizing machine learning, drones can process data from
sensors, cameras, and other sources to make informed
decisions in real-time. This capability is particularly
valuable in scenarios where manual control is imprac-
tical or unsafe, such as search and rescue missions, in-
dustrial inspections, and aerial mapping.

Challenges and consdirations. Integrating ma-
chine learning into drone control presents several chal-
lenges and considerations. One of the primary chal-
lenges is the need for large datasets to train ML models.
High-quality training data is essential for accurate pre-
dictions and reliable performance. Obtaining such data
can be time-consuming and resource-intensive, espe-
cially for complex drone operations.

Another challenge is the computational power re-
quired to run ML algorithms on drones. Unlike tradi-
tional computer systems, drones have limited pro-
cessing capabilities and battery life. This constraint ne-
cessitates the development of efficient algorithms and
lightweight models that can operate in real-time with-
out draining the drone's resources.

Safety and reliability are also critical considera-
tions. Drones operating in public spaces or near people
must adhere to strict safety regulations. Machine learn-
ing models used in drone control must be thoroughly
tested and validated to ensure they perform safely under
various conditions. Additionally, the use of machine
learning introduces the risk of overfitting, where mod-
els become too specialized in their training data, lead-
ing to poor generalization in new environments [1].

Methodology. To evaluate the effectiveness of
machine learning in drone control, a structured meth-
odology was employed, focusing on key aspects such
as obstacle avoidance and autonomous navigation. This
methodology involved training ML models on a com-
bination of synthetic and real-world datasets, followed
by extensive testing in controlled environments and
field scenarios.
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The training process began with supervised learn-
ing, where models were trained using labeled data to
recognize objects and obstacles. This approach enabled
drones to detect and avoid obstacles during flight. Next,
reinforcement learning was applied to train drones to
navigate through complex environments, allowing
them to learn from trial and error.

The testing phase involved both simulated and
real-world environments to assess the models' perfor-
mance and robustness. Simulated tests allowed for con-
trolled experimentation, while real-world tests pro-
vided insights into the models' behavior in actual oper-
ating conditions. Key metrics used to evaluate
performance included accuracy in obstacle detection,
success rate in autonomous navigation, and response
time in decision-making [5].

4. Performance Analysis. The performance anal-
ysis focused on measuring the impact of machine learn-
ing on drone control. The results demonstrated signifi-
cant improvements in key areas such as obstacle avoid-
ance, autonomous navigation, and decision-making
speed. In the obstacle avoidance tests, machine learn-
ing-enabled drones achieved a high level of accuracy in
detecting and avoiding obstacles. The use of deep learn-
ing models for image recognition played a crucial role
in this success, allowing drones to identify and respond
to obstacles with minimal error. For autonomous navi-
gation, the reinforcement learning approach showed
promising results [6].

Drones trained with reinforcement learning suc-
cessfully navigated complex environments, learning
optimal flight paths and adapting to unexpected
changes in the surroundings. This adaptability is a sig-
nificant advantage for applications like search and res-
cue, where drones must operate in unpredictable envi-
ronments.

The performance analysis also highlighted areas
for improvement. While machine learning brought no-
table advancements, some limitations were identified.
For example, models trained with limited datasets ex-
hibited reduced accuracy in new scenarios, indicating
the need for broader and more diverse training data.
Additionally, the computational requirements for run-
ning complex ML models on drones posed a challenge,
underscoring the importance of optimizing algorithms
for lightweight execution.

Statement of the problem and a solution
method. The increasing complexity of drone applica-
tions has highlighted a critical problem: traditional con-
trol methods often lack the adaptability and efficiency
required for modern drone operations. Drones are in-
creasingly being deployed in diverse environments,
from urban areas to remote landscapes, where they en-
counter unexpected obstacles and dynamic conditions.
This unpredictability poses significant challenges, as
predefined flight paths and manual controls can be in-
adequate for safe and efficient operation. Moreover,
drones used in critical applications, such as search and
rescue or disaster response, require fast and accurate
decision-making, something traditional systems strug-
gle to achieve.

To address these issues, a more intelligent control
system is needed—one that can adapt to changing con-
ditions, learn from experience, and make real-time de-
cisions. Machine learning (ML) offers a solution by en-
abling drones to learn from data and improve their per-
formance over time. ML can be used to develop models
that allow drones to autonomously navigate complex
environments, detect and avoid obstacles, and optimize
their operations based on historical and real-time data
[2].

Proposed Solution Method. The integration of
machine learning into drone control involves several
key steps:

1. Data Collection and Preparation: To train ML
models, high-quality data is essential. This step
involves collecting diverse datasets that reflect the
variety of conditions and obstacles drones might
encounter. Data sources include drone sensors,
cameras, LIiDAR, GPS, and external environmental
data. This data must be cleaned, labeled, and pre-
processed for ML training.

2. Model Selection and Training: Depending on
the specific application, different ML techniques may
be used. For obstacle avoidance, deep learning models
can be trained to recognize objects and obstacles. For
autonomous navigation, reinforcement learning allows
drones to learn optimal flight paths through

3. trial and error. Models are trained using a
combination of synthetic and real-world data to ensure
robustness and generalizability.

4. Integration with Drone Systems: Once trained,
the ML models are integrated into the drone's control
system. This integration allows for seamless
communication between the ML models and the
drone's hardware, ensuring that the drone can make
decisions in real-time. Interfacing with existing drone
control systems and flight controllers is a critical part
of this process [10].

5. Testing and Validation: To ensure safety and
reliability, the integrated system undergoes rigorous
testing in both simulated and real-world environments.
This step involves evaluating the drone's performance
in various scenarios, measuring its ability to avoid
obstacles, navigate autonomously, and respond to
changing conditions. Safety protocols and redundancy
systems are implemented to mitigate risks. Deployment
and Iterative Improvement: After successful testing, the
drone control system with machine learning is
deployed in real-world applications. Continuous
monitoring and iterative improvement are essential to
ensure ongoing performance and safety. Feedback from
operational use is used to update and refine the ML
models, ensuring they remain effective over time.

Conclusion. Machine learning has transformed
the field of drone control, enabling drones to operate
with greater autonomy, efficiency, and adaptability.
Through the integration of various ML techniques,
drones can navigate complex environments, avoid ob-
stacles, and make real-time decisions, opening new
possibilities for applications across multiple industries.

However, the successful implementation of ma-
chine learning in drone control requires careful consid-
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eration of the associated challenges, such as data re-
quirements, computational constraints, and safety reg-
ulations. Addressing these challenges will be crucial in
harnessing the full potential of machine learning in
drone control [9].

This article provides a comprehensive analysis of
how machine learning has impacted drone control and
underscores the need for ongoing research and devel-
opment to further enhance drone capabilities. By under-
standing the strengths and limitations of machine learn-
ing, developers and researchers can create more robust
and reliable drone systems that push the boundaries of
autonomous flight.
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In the fast-paced world of mobile app development, optimizing performance is paramount to ensuring user
satisfaction and retention. This article explores a variety of strategies, tips, and techniques aimed at enhancing the
performance of mobile applications across different platforms. Beginning with an overview of the importance of
performance optimization, we delve into the key factors that influence mobile app performance, including network
connectivity, device resources, and software architecture. We then proceed to discuss specific optimization tech-
niques such as code optimization, image and asset management, asynchronous programming, and memory man-

agement.
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Mobile app performance optimization is para-
mount in today's digital landscape, where users demand
seamless experiences and lightning-fast interactions. In
an era characterized by instant gratification and relent-
less competition, the performance of a mobile app can
make or break its success.

At the core of the user experience lies performance
— the speed at which an app loads, responds to user in-
puts, and navigates between screens. Users have grown
accustomed to instantaneous responses, and any delays
or lags can quickly lead to frustration and abandon-
ment. In fact, studies have shown that even a one-sec-
ond delay in page load times can result in a significant
drop in user engagement. Beyond user satisfaction, the
performance of a mobile app directly impacts business
outcomes. Here are some factors that affect mobile app
performance:

Network latency - refers to the delay experienced
when data packets travel between the user's device and
the server hosting the application. Several factors
contribute to network latency, including:

e Connection Type: The type of network con-
nection, such as Wi-Fi, cellular data (3G, 4G, 5G), or a
wired connection, impacts latency. Cellular networks
tend to have higher latency compared to Wi-Fi or wired
connections.

e Distance: Physical distance between the user's
device and the server can increase latency, especially in
the case of global applications where data may travel
across continents.

e Bandwidth: Network congestion and limited
bandwidth can lead to increased latency, particularly
during peak usage times or in areas with poor network
coverage.

e Protocol Overhead: The protocols used for
data transmission, such as HTTP or HTTPS, introduce
overhead that can affect latency. For example, HTTPS
encryption adds extra processing time for secure com-
munication.

Device resources - the performance of a mobile
app is heavily dependent on the resources available on
the user's device, including:

e Processing Power (CPU): The device's CPU
determines its ability to execute instructions and pro-
cess data. High CPU usage can lead to sluggish perfor-
mance and reduced responsiveness.

e Memory (RAM): Insufficient memory can re-
sult in app crashes, slowdowns, or excessive back-
ground app termination by the operating system (OS).

e Storage: Limited storage space can impact the
app's ability to cache data, store temporary files, and
download additional resources.

e Battery Life: Power consumption plays a crit-
ical role in app performance, as energy-intensive oper-
ations can drain the device's battery quickly.

Software Architecture - the design and architec-
ture of a mobile app significantly influence its perfor-
mance. Key aspects of software architecture that impact
performance include:

e Ul Rendering: Inefficient Ul rendering can
lead to stuttering animations and slow responsiveness.
Optimizing layout hierarchies, reducing overdraw, and
minimizing view redraws can improve Ul performance.

e Data Fetching and Processing: Inefficient data
retrieval and processing can cause delays in loading
content and interacting with the app. Asynchronous
programming, lazy loading, and caching strategies can
optimize data fetching and processing.

e Concurrency and Threading: Utilizing multi-
ple threads and asynchronous operations can improve
responsiveness and prevent Ul freezes. However, im-
proper thread management can lead to race conditions,
deadlocks, and other concurrency issues.

e Architecture Patterns: Choosing appropriate
architecture patterns, such as Model-View-Controller
(MVC), Model-View-ViewModel (MVVM), or Clean
Architecture, can facilitate modularization, maintaina-
bility, and scalability while optimizing app perfor-
mance.

Talking about the factors that affect mobile app
performance, there are various ways of optimizing mo-
bile app performance by using network performance
optimization techniques, code optimization, design
principles for performance, etc.
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Code optimization techniques - optimizing code is
a crucial aspect of mobile app development, contrib-
uting significantly to app performance and efficiency.
By reducing redundancy and eliminating duplicated
logic, developers can streamline codebases and pro-
mote reusability, leading to cleaner and more maintain-
able code. Efficient data structures and algorithms play
a vital role in minimizing time and space complexity,
enhancing overall app performance. Additionally, min-
imizing memory usage through careful object manage-
ment and resource recycling prevents memory leaks
and ensures optimal resource utilization. Optimizing
loops and iterations, along with judicious error han-
dling and exception management, further contribute to
code efficiency and responsiveness.

Network performance optimization - network per-
formance optimization in mobile apps is a crucial as-
pect of ensuring a seamless user experience. Develop-
ers employ various strategies to enhance performance,
such as minimizing HTTP requests by combining re-
sources, leveraging caching mechanisms to reduce data
transfer, and implementing content delivery networks
(CDNs) to distribute content efficiently. Additionally,

#
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DataBinding
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Presentation and Presentation Logic

optimizing image and video sizes, using compression
techniques, and prioritizing critical content loading
contribute to faster load times.

Architectural patterns for performance optimiza-
tion - Architectural patterns play a pivotal role in opti-
mizing the performance of mobile apps, ensuring effi-
ciency, scalability, and maintainability. One widely
used pattern is the Model-View-Controller (MVC),
which separates the app's logic into three intercon-
nected components: the Model (data and business
logic), the View (user interface), and the Controller
(handles user input and updates the model and view ac-
cordingly). This separation allows for easier manage-
ment of code, enhancing performance by enabling
modular development and easier debugging.

Another prevalent pattern is the Model-View-
ViewModel (MVVM), which is particularly popular in
mobile app development, especially with frameworks
like Android Jetpack and SwiftUl. MVVM separates
the Ul logic from the business logic by introducing a
ViewModel, which acts as an intermediary between the
View and the Model.

BusinessLogicandData

Figure 1. A photo representing MVVM software architecture

Design principles for performance - Design prin-
ciples play a crucial role in optimizing the performance
of mobile apps, ensuring they are responsive, efficient,
and user-friendly. One fundamental principle is priori-
tizing simplicity and clarity in the user interface (Ul)
and user experience (UX) design. Keeping the Ul clean
and uncluttered reduces cognitive load for users and en-
hances navigation speed, contributing to a smoother
overall experience. Furthermore, optimizing for perfor-
mance requires a deep understanding of the target audi-
ence and their usage patterns.

Conclusion

In summary, optimizing mobile app performance
is a multifaceted endeavor critical to delivering a seam-
less user experience and ensuring the success of appli-
cations in today's competitive market. By addressing
factors such as network latency, device resources, and
software architecture, developers can significantly en-
hance app responsiveness and efficiency. Key optimi-
zation techniques, including code optimization strate-
gies, network performance optimization, and architec-
tural considerations, empower developers to create
high-performing apps that resonate with users. Moreo-
ver, continuous monitoring, profiling, and refinement
are essential for identifying and addressing perfor-
mance bottlenecks. As technology evolves and user ex-
pectations continue to rise, prioritizing performance
optimization remains paramount for developers and

businesses alike. Investing in performance optimization
not only enhances user satisfaction and retention but
also strengthens brand reputation and competitive ad-
vantage in the dynamic landscape of mobile app devel-
opment.
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Abstract

In the developed small-sized rotary grinding device, working with a new method - free-impact cutting, a
pattern of changes in one of the parameters characterizing the quality and efficiency of grain grinding has been
established - the number of dust-like fractions, fractions less than 1 mm in size, depending on the number of grinder
knives. It has been established that at a constant speed of rotation of the knives, with an increase in the number of
knives, the number of dust fractions smaller than 1 mm increases proportionally.

AHHOTAN NS

B paspaboTanHOM MajiorabapuTHOM POTOPHOM H3MEIBYAIOIIEM YCTPOICTBE, pabOTAIOIINI HOBBIM METOIOM
— pe€3aHuc C CBO60[[HBIM yaapoM yCTaHOBJICHA 3aKOHOMEPHOCTb U3BMEHCHUA OAHOI'O U3 MMapaMETPOB, XapaKTCPpU-
3YIOMIUX Ka4ecTBO M 3PPEKTHBHOCTH N3MENBUCHHA 3epHA — KOJIMIECTBO MBUIOBUIHBIX (pakiuii, Gpakuuu pas-
MEpOM MCHEC 1 MM B 3aBHCHUMOCTH OT KOJHMUYECTBA HOKEH-U3MEILUYNTEICH. yCTaHOBJ‘IeHO, 4TO 1IpUu THOCTOSTHHOM
CKOPOCTH BpalllCHU HOXEH ¢ YBCJIMYCHUCM YHUCJIa HOXeH MMPpONOPHHUOHAIBHO YBCIIMYMBACTCA KOJINYICCTBO NbLIIA-

mmx ppaxuii Menpde-1 M.

Keywords: cutting, knife, free kick, cutting, devices, small-sized, chopper, grain.
KiroueBble cioBa: pe3aHue, HOX, CBOOOAHBIN ynap, pe3aHusi, yCTpOHCTBa, MajorabapUTHBIN, H3MENbYH-

TeIb, 3epHa.

BBenenne B 3epHOBOM ChIphE 36pHOBBIX KYJIBTYP
coOpaHbl KOHICHTPUPOBAHHbBIE MHUTATEIbHBIE Bellle-
CTBa C BBICOKOH OmolHepreTukoi. OHM COCTaBISIOT
OCHOBY THIIECBBIX TOTpeOHOCTEH uemoBeka. OmHAKO
Omaromapst CBOMM BBEICOKAM JHEPTETHYCCKUM U ITHTa-
TENBHBIM Ka4eCTBaM TH MaTePUAITHI MTOJIE3HBI KaK MO-
JIOYHBIM, TaK U MSICHBIM XXMBOTHBIM U nTuiiaM. Kopm-
JIEHHUE )KUBOTHBIX 3TUM BHUJIOM KOPMOB CO31a€T OCHOBY
JUISL UX 37I0POBOTO POCTa, a TAKXKE HAJIQKWUBAHMS WH-
TEHCUBHBIX TEXHOJIOTHH B 00J1acTH XKNBOTHOBO/JCTBA.
ITo moTpeOHOCTH KOJIMYEeCTBO 00OTaIIeHHBIX KOPMOB B
CYTOYHOM PallOHE KOPMOB KPYITHOTO pOTaToTo CKOTa
u nrun coctasisgeT 15-25%. CoriacHo 300TeXHHYE-
CKHUM TpeGOBaHI/IﬂM KOPMOBBIC MaTE€pUaJIbl ) KUBOTHBIM
W NITHLAM CJIEAYET JIaBaTh B M3MENLUCHHOM BHUJIE U B
TOT k€ A€Hb. TOT (haKT, 4TO KOTAa KHBOTHBIE IIOJTY-
YaloT 3¢pHO B M3MEJILYEHHOM BHUJE, ele OoJblle IMo-
BBIIIAETCS OTJaya, yBEIWYMBAeTC U IPPEKTHB-
HocTb[1,c.8-33]. brnaronapst 3ToMy 3€pHOBOE CHIphE,
CUMTAOILEECS] CHIIBHBIM KOPMOM, JIETKO MEpeBapUBa-
eTCSI M XOpOIIO YCBAaMBACTCS JKUBOTHBIMH €CIH W3-
MeNbYaTh.

B HacTosmee BpeMsl CYIIECTBYIOT DPa3JIMYHBIC
TUOBl MAIIWH, W3MENbYaIuX (ypakHOEe 3epHO.

Haubonee pacrnpoCTpaHEHHBIMH M3 HHUX SIBJISIOTCS
KAM-2, KIIV-2, [IM-440Y u np. 3epHOAPOOHIKH MO-
JIOTKOBOrO Tuna. IIpou3BOAMTENBHOCTh pPA3IMYHOU
MapKH 3TUX MamuH- 2-9 1/4, Mmacca 240-2500 kr, Tpe-
oyemas osmeprus 7-100 kBt. [2,C.67-68; 3,C.85-
68;.7,C.80-81]. MamuiHbl yKa3aHHOTO THIIA B OCHOB-
HOM IpeHA3HAYEeHBI JJISI KPYITHBIX KOMOMKOPMOBBIX
3aBOJIOB U (habpHK, a Tarxke Il KOMIUIEKCOB I10 TpH-
TOTOBJICHHIO KOMOMKOpPMOB. B Hacrosiiiee BpeMst MX
HCTIOb30BaHUE B MENKHUX (PEepMEpCKUX W KPECThIH-
ckux xo3siicTBax HeadexkTnBHO. Kpome Toro, 311 Ma-
LIMHBI UMEIOT PSIJ] APYTUX KOHCTPYKTHBHO-TEXHOJIOTH-
YEeCKHX HEJIOCTAaTKOB, 3aTPYAHSAIONINX UX UCIOIH30Ba-
HHE B (EpMEPCKUX H MEIKHX KpPECThIHCKHUX
xo3siictBax. UWrtak, naHHBIE NpPHUEMBl HM3MENBYAIOT
3€pHO NPEUMYILECTBEHHO yAApPHO-TPIOIUM METOJOM.
W3menbuenne 3TUM METOAOM TpeOyeT MHOTO 3HEPTHU
Ha eIUHHIYy paboThl, a IPH BIAXXHOCTH 3€pHA BBIIIE
15% ero craHOBUTCA 3aTPyJHUTENBHO H3MEIbYATh.
IIpu mpeBbIlIEHNH BIaKHOCTU 3€pHA 3TOro Ipefena
IIPU €r0 APOOJICHUH CYIIECTBYIOMIMMHI MalIHHAMH 3a-
TpaThl SHEPTUU HA APOOIICHUE PE3KO BO3PACTAIOT B 2-3
pasa u Oonee [ 7,C.80-81;8,C.380-394;9,C.96-99 ].
[Ipn n3menpbueHNN B 3THX MAaIIMHAX BIAXHOTO 3€PHA,
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KOTOpOE B IPOIEcce pabOThI CHIIBHO TPETCSI MEXK LY T1a-
KETOM MOJIOTKOB M CETKOHM MIIM JI€KOH, HarpeBaeTcs
HeperpeBacT, Ka4ecTBO I0JIy4yaeMOoro U3MeIbYeHHOTO
3epHa CyIIeCTBeHHO yxyauaercs. [loaTomy BbllIe yka-
3aHHOTO npenena 15 % BnaxHocTH 3epHa cymiar 1o 14-
15% -oB. DTO BBI3BIBACT JOMOJHHUTEIBHBIE SHEPTO- U
TPYIO3aTpaThl, CHIKaeT 3(PQPEKTUBHOCTE PabOTHl U
YBEIMYMBAET CTOMMOCTH NpoaykTa. [Ipu pabore c Ta-
KAMH MalllMHaMH{, KpOME yKa3aHHBIX, IIPH APoOIeHNE
00pasyroTcst oOpasyercss MHOTO TBUIAIINE (Ppakitum
pa3mMepoM MeHee | MM, HE COOTBETCTBYIOIIHE arpo3o-
OTEXHHYECKUM TPEeOOBaHMAM, U MX KOIWYECTBO B Ta-
KMX MaIlluHaX cocTaBiseT 15-25% .u Biie, oT 0011ero
o0bema oOpabarbeiBaemoit npoaykiuu. 1o 3Toit mpu-
YMHE B KOHCTPYKIWHU TaKUX MallWH MPUMEHSETCS J0-
TIOJTHUTENbHAsT KOHCTPYKIUS, YJIaBIMBaIOIIas MOPOLI-
K00oOpa3Hble PpakuuKu. DTO YCIOKHAET KOHCTPYKLIHIO
u cHmwkaeT 3ddexkTuBHOCT, paboTH. B mocnexnue
TO/Ibl B PA3JIMYHBIX PA3BUTHIX CTPAH MIPUMEHSETCS TEX-
HOJIOTHSI M3MENIbYEHHS KOPMOBOTO 3€pHA pa3HOM
BIIQ&XHOCTH METOJIOM KOMIIPECCHOHHOTO JIpodie-
Hus[4,C.95-97;5,C.413-415;6,C.28-30]. ITpu sToM Me-
TOJEe 3epHO IpeccyroT. [IoBepXHOCTH €€ B ONpeeneH-
HOH CTETICHH yBEINYNBACTCS], BEPXHSSA KOPKa pacTpec-
KUBAeTCsl, 3¢pHa Ae(HOPMHUPYETCSI W CIUTIOIINBACTCS.
[TpuroroBneHHOe TakuM 00pa3oM 3epHO XOTb M HO-
JIE3HO AJIsl KPYITHOTO POraToro CKOTa, HO UX HE OXOTHO
eIAT ApYrue XMBOTHBIX M nTHl. Kpome Toro, takoi
MOATOTOBJICHHBIH 3EpPHOBOI MaTepHall CIIOKHO HC-
MOJIB30BaTh IIPHU NPHUTOTOBIEHUH KOMOuKOpMOB. Ilo
3TOH NPUYMHE 3TOT METO HE IOy I IIMPOKOTO pac-
MPOCTPaHEHUS.

Cnenyer ormeruts, yto nocie pacnaga CCCP,
yro mpownzomen B 90-Tble TOABI NMPOIIIOTO BEKa, B
Hamell pecnyonuke AsepOaifkaH OBLIH JTUKBHAHPO-
BaHbI KOJIXO3bI M COBXO3HI 10 yKa3y [Ipe3unenta Pec-
nyonukn —Benukuii Jlugep [efimap AnueB mepeman
3eMJII0 KPECTBhSIHAM B CEJILCKOM XO35HCTBE, B MOCIE-
CTBHH B peciyOiiKe JeHb OTO JIHs HaOJroaics ObIcT-
pblil porpecc B 001acTy BBIPAIMBAHUS 3€PHA, KaK B
pecnyOnvike ¥ BO Bcex moiisi. B HacTosimee Bpems B
pecnyOnrke AzepOailiykaH €KETOAHO MPOU3BOIAUTCS
He MeHee 2,5-3 MJIH TOHH 3epHa. DTO 03HayaeT pocT B
5-6 pa3 no cpaBHenuto ¢ 1980-mu rogamu. bonee 90%
3TOro 00BEMa 3epHa JTOOBIBAECTCS 32 CUET KPECThSH-
(hepMepoOB M JIBOPOB, YMCIIO KOTOPBIX IO PECITYOIIHKE
npesbimaer 400 Teicsiu. B Hacrosmee Bpems KpecTh-
sIHE TIOCTABILIIOT BBIPAIIEHHOE 3€PHO Ha KPYITHBIE 3a-
BOZBI U (DaOPHKH U TOTOM 3aKyTAI0T TaM repepadoTaH-
HYIO 3€pHOBYIO MPOAYKIIMIO B BUJIE KPYII, MyKH H KOM-
OMKOPMOB. 3/1eCh 3aTpaThl Ha IMOTPY3KY-pasrpy3Ky U
TPaHCIIOPTUPOBKY, KOTOPbIE HETOCPECTBEHHO MPOSIB-
JSIFOTCSL KaK JOHOJIHUTENbHBIE 3aTPaThl, YBEIUIUBAIOT
CTOMMOCTh NPOIYKIMH. B 3TOM mporiecce BO3HUKAIOT
KaK KOJINYECTBEHHBIE, TaK M KaUe€CTBEHHBIE ITPOOIEMBI.
AHanu3 N0Ka3bIBaeT, YTO MPU HEOOJIBIIOM KOJIMYECTBE
JKMBOTHBIX B Ka&)KZIOM MEJKOM XO03siicTBe Hambolee
y100HO 1 6osee 3 PeKTUBHO (hepMepaM U KpecThsIHAM
JydIiie 4ToO0bl MM M3MeNb4yaTh COOCTBEHHOTO 3€pHa B
COOTBETCTBHH C €TO €KEIHEBHBIMHU NMMOTPEOHOCTIMH, U
KOPMHTb CBOUX COOCTBEHHBIX )KUBOTHBIX B BHJIE CBe-
JKEN3MENbUCHHBIMU KOPMOMaTEpHaNaMy, MpH HX Ke
CYIIECTBYIOMIEH BJIAXKHOCTH, KOTOPBIA, OOBIYHO B

Hamel pecryOnnKe 3Ta CE30HHAs BIAXKHOCTH COCTAaB-
nsieT ot 15-tu 10 35% u Beimie[ 1, C. 28-33].

OzHaKO OTCYTCTBHE MaJOrabapuUTHOTO HM3MeEJlb-
YUTENIsI 1 HEBO3MOXKHOCTh U3MEJIBYECHUS B YKa3aHHBIM
Ipejesie BIaXXHOCTH CYLIECTBYIOIIUX YCTPOHCTBAX 3a-
TPYAHAIOT pelleHue 3Tod 3agaud. Ilo 3Tomy, Hano
4TOOBI HOBO CO3/IaHHBIA MaJorabapUTHBIH U3MEIbYH-
TeJb TI03BOJIMII 0€3 NX CYIIKH U3MENbYaTh 3¢pHO B ITpe-
nenax 10 35% u BeIIIE SIBISETCS BaXKHBIM W aKTyallb-
HBIM BOTIPOCOM.

Hamm B AsepOaitmxanckom ['ocymapCTBEeHHBIM
ArpapHOM YHHUBEPCHUTETE COBMECTHO C A3epOaiimxan-
ckuM TexHOIoTHIecCKuM YHUBEPCUTETOM OB CO3aH
yIOBJIETBOPSIIOIIEE yKa3aHHbIC TpeOOBaHUS, YCTpPOii-
CTBO, JUIsl M3MeNb4YeHUe (pypakHOTO 3epHa, KOTOpOe
npouuto ['ocynapcTBeHHBIE HCHBITaHUS B A3zepOaii-
JoxaHckol I'ocynapcrBennoit McnbitatensHoil CraH-
MU ¥ PEKOMEHIOBaH I HCIONB30BaHUS B MaJbIX
(epMepCKHX U TBOPHBIX XO3HCTBaX.

YCTaHOBIIEHO , YTO HAa HOBOM YCTPOHCTBE MOKHO
M3MENbUaT 3epHa Kak IIICHMIBI, TIMEHb, KyKypYy3Hl,
TaK U 3€pHA IPYTUX KyIbTYp C BIXHOCTH 10 35%u
6onpire. C MPUMEHEHHEM S3KCIEPHMEHTAIBFHOTO HO-
BOT'O yCTPOWCTBA MOXXHO M3MENbYaTh 3€pPHO B IIHPO-
KOM IIpeJiesie BIaXKHOCTH JUIS )KMBOTHBIX M ITTHIL B hep-
MEPCKHX U ABOPHBIX XO3SICTBAaxX M UCIOJIB30BaTh U3-
MEJIbYCHHOE 3€PHOBOE CBIPhE INPH IPUTOTOBICHUHU
KOMOMHHUpPOBaHHOTO cMecH. IIpu 3ToM sHEepro3aTpaTsl
Ha eIUHUILY pabOThI CHIDKAOTCS B 2,5 + 5,5 pasa, me-
TaJJIOEMKOCTh CHIKaetcs B 1,5 + 4,5 pasa, a rogoBoii
SKOHOMHYECKHH 3(PQEKT, MoTydaeMblii OT MpHUMEHe-
HUSL HKCIIEPUMEHTAIBHOTO YCTPOWCTBA, COCTABIAET
7843 manara[10,c.18-19].

AkTyajbHocTh. OJTHUM 13 OCHOBHBIX MOKa3aTe-
JIeW TIPeAIoKEHHbBIH HAaMH N3MEJIbYNTEIIbHOM YCTPOH-
CTBE, TAaKXKe M JPYTUX TaKUX YCTPOICTBax, SBJIAETCS
BO3MOXHOCTH YMEHBIICHHE BEJMYMHBI IBIJICBHIHBIX
¢bpakuuii pazmMepoM MeHee 1 MM, HAXOAUBIICHCS B U3-
MEJIBYEeHHOM MaTepuaje, IOCiie BBIXOAA ero u3 Ms3-
Mmenbuutens. Tak, eciu ¢pakuuil pasmepom meHee 1
MM OOJIBIIIE JOIYCTUMOTO, TO OTACISIOT UX OT U3MEJb-
YEHHOM OCHOBHOM Macchl. DTa BaXHO. B mpoTuBHOM
cirydae, oelaHus MbIIsIHe QpaKkuny, >KUBOTHbIE, MO-
T'YT BBI3BaTh TSDKEJIBIE OCIIOXKHEHHS B MX JKEIYIOYHO-
KHIIEYHOH CHCTeMe. 3acOpeHHE IMPOHCXOMUT B XKe-
JIyJKE€ U KUILIEUYHUKE U 3TO HapyIIaeT JKelyAKa-KHIIey-
HUKE TPOXOIMMOCTH.

[TosToMy mpm co3maHWEe HOBOTO HM3MENBYUTEIS
3epHa U M3MEJbUEHHUS KOpMa >KHBOTHBIX CIEIyeT
YUUTBIBATh JOMYCTHMBIA Tpenen MeNKuX (paxiui,
KOTOPBII 1T0 300TeXTpeOOBaHAM IOJDKEH OBITH HEe 00-
nee - 10% ot Beca B KaKI0M M3MEJIbUYEHHON Macce,
ornpezeieHrne M 00OCHOBaHME, KOTOPOTO SIBISIETCS
BaXXHBIM U aKTyalbHbIM.J[aHHAs CTAThsl HANIPABJIECHA HA
pellleHre 3TOro AaxkTyallbHOTO BOIpOCa B HOBOM
YCTpOINCTBE.

Metoaunka. J{1s pelieHue yka3aHHBIM 3afauu B
CTaTb€ PACCMATPHUBAETCS U YUYHUTHIBAETCS KOHCTPYK-
TUBHOH OCOOEHHOCTH YCTPOWCTBA WM BBIBSUIMBAIOTCS
(bakTophl BIMAMONMEH HAa TMOJIyYCHHE TBUICBUIHOMN
(dpaxiuu B ee pabdote.

B HOBOM mpensiok€HHOM YCTPOWCTBE IMBUIOBH/I-
Hble ()paKIuM B OCHOBHOM 3aBHCHT OT CKOPOCTHOTO
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peXnMa yCTpOMCTBa M KOJIHYECTBAa OBICTPOBpAIIIAIO-
MIMX HOXEW B HM3MENbUaIONIUM YTpOiCcTBe. 3epHO B
npejiaraeMoi 3epHOPOOMIIKe, CIeIyeT U3ydaTh KO-
JIMYECTBO MBUTOBHIHBIC (DPAKIMK B SAMHUIIC BECa TakK
9TOOBI MEHEE | MM M ONPEACIUTh KOJIMYSCTBO HOMKCH
peKUMa, CIIOCOOHOTO MPOM3BOIUTE (pakiuu MeHee |
MM. U HIDKE JOMYCTHUMOTO, COTJIACHO 300TEXHUYECKUM
TpeOOBaHUSM.

W3 HEX 00OCHOBAaHWHU PAMOHANLHOW BEITMYWHBI
CKOpPOCTH OTIpEeNeNsIeTCs] U3 COOOpakeHUil, 4TO CKO-
POCTB HOXa JIOJDKCH OOJIbIIIE TEXHOJIOTHYECKH HE0OX0-
JIUMO CKOPOCTH HOXa, 00€CIIeUNBaIOIINI cpe3a 1 WIN
JIe(OPMHUPOBATH 3PHO U TOCTATOYHOM CHIIOH cOpachI-
BaTh K OKpY’Karollei yacTu cutoobpaszHoi ceTku. [1o

117
pacueTty U 1O OKCIECPUMCHTAJIIBHBIM HCCICIOBAHUAM
YCTaHOBJICHO 4YTO TakKasgs CKOPOCTb COCTaBJIACT

3000mun ! s Hoxxa ycrpoiicTsa [8,C.380-384]. Ilo-
9TOMY KaK C TEXHOJIOTHYECKOW TaK U IO KCILTyaTalu-
OHHOM TOYKHU 3pEHHUE HAJ0 NPUHATH CKOPOCTb HOXa
n=3000 060poT/B MUHYT= const. A UCKaTh BO3ZMOXHO-
CTU CHWIKCHHUE TBUIOBUIHOCTH TOJBKO B 3aBUCHMOCTH
0T BbIOOpaM KOJHMUYECTBAa HOXel B ycTpoifcTBe. s
3TOTO B IIEPBOH OYEpEab HAI0 PACCMOTPETh KOHCTPYK-
THUBHYIO CXEMY yCTpPOUCTBA.

[TpuHOMTHANEHAs CXeMa TEXHOJIOTHIECKOTO IPO-
mecca paboTHl HOBOPa3paOOTaHHOTO YCTPOHCTBA MOKA-
3aHa Ha puc 1.

b

Puc. 1. Cxema 08020 pomayuonHo20 3epHOUIMENLUUTNENLHO20 YCMPOIICMEa, pabomarouezo no NpUHYUny pe-

JHCyue-yO0apHuIM CnocoboM: a- 6X0OHOe OKHO 3epHA U3 OYHKepa 8 Kamepy usmenbyeHue; O - 6bIXOOHOe OKHO U3-

MeTbYeHHBIX 3epH; 1 — NpUsoOHON WIKUS, 2- 6EPMUKATbHASA OCb, 3- HOJKC; 4- CUmoobpasHas JHcenesHas peuiema,
5 — ckamnoii noodonnux.

Ha pucynke 1. a - okHO ofaun 3epHa n3 OyHKepa;
0 - OKHO BBIXO/1a N3METBUEHHOT0 3€PHA U3 YCTPOUCTBA.
1-mkuB nepeaayn IBIKEHHS; 2- BEpTUKAIbHAS OCh; 3-
HOX; 4- CUTOBHHAS PEIIeTa; 5- CKAaTHOW MOJIOHHHUK .

IIporecc paboTH! yCTPONHCTBA 3aKIIFOYAETCS B Clie-
nyromieM. M3 OyHkepa cOOCTBEHHBIM MOTOKOM 3€pHA
Yyepe3 FOPJIOBHHEI a IEPECHIIaeTCsl Ha KOHYMKa OBICTPO
BpalaroIEerocst Hoxa 3.

Korna 3epHo nonagaer Ha OBICTPO BpalaromuHcs
(n=3000 06/MHH) HOX B KaMepe U3MeTbUeHUE OH yaa-
psieTCS HOXKOM WIIM pa3pe3aeTesl, WK pacKallbIBaeTCs U
cOpachIBaeTcsl B CTOPOHY K KPYrOBOH YacTH CHTOBHII-
HOW CETKM U 371€Ch 3aHOBO U3MENBYAETCS M MOJ AeH-
CTBHEM LIEHTPOOESKHOW CHIIBI Yepe3 OTBEPCTHS CUTa
BBIXOJUT W3 KaMephl M3MENFUYCHUS W HaIpaBiIIeTCs
BBIXOJJHOMH OKHO 0. B HOBOM yCTpOHCTBE MOKHO HC-
MOJIF30BATh B 3aBHUCHUMOCTH OT IIOTPEOHOCTH He-
CKOJIBKO B3aMMO3aMEHsEMBbIE CHTOBHIHOE CETKH C pa3-
JUYHBIMH JHaMEeTpaMH OTBEPCTHH Ha ITOBEPXHOCTH
cuta. C 1enblo U3MeIbUeHUs 36€PHOBBIX MAaTEPUAIIOB C
pa3sHBIX pa3MepaMu - B Ka)KJJOM CMEHHOM CUTE UMe-
IOTCSl CBOM IO BEIMUYUHE OTBEPCTHUSA. OTO MO3BOJIET
MOJIYy4aTh KOPM Pa3IM4HOro AMaMeTpa Ul pa3IHuHbIX
BUJIOB )KUBOTHBIX.

[lo yxa3zaHHOMY mpUHOHUIY paboTEl HOBOTO
YCTPOHCTBA MMEETCSI BO3MOKHOCTh METOJIOM BEIOOpa
TAKOTO KOJMYECTBO CUTOBON CETKH YTO MO3BOJISET H3-
MeNTbYaTh 3€PHOBOI MaTepHall B 3aBUCHMOCTH, OT JHa-
METpbl OTBEPCTHI MOBEPXHOCTU CUTOBOM CETKH, pa3-
HOM BENIMYMHE YacCTHUIE YTO HEOOXOIUMO IOIydaTh
OpU:

—1MM 1S - MyKU; 2MM — JJ1s1 KOPMJIEHUE LBITIISIT
U Kyp; 3-MM-JI1 MEJIKUX XKHUBOTHBIX U TEJAT; 4MM —
JUTSL KPYTTHO POTaThIN )KUBOTHBIX U 4 U SMM —JIJIsI TIOJTY-
YeHUs KPYTHBI CO CPETHUM pa3zMepoM 4MM WM pa3Me-
poM 5MM, YTO MOJHOCTBIO YIOBJIETBOPSAET MOTped-
HOCTh MEJIKUX (DePMEpPCKUX U JOMAIIHHUX XO3SICTB B
ceJie B OJIHOM YCTPOMWCTBE.

HccnenoBanne n odcy:xnenne. Kak Obuto yka-
3aHO TIpoLleCCe W3MENbUYCHHS OOJBIIOe 3HAYCHHE
AMeeT KOMM4YeCcTBO HOXel. Tak kak mpu OOJBIIOM KO-
JUYECTBE HOXKEH MOXKHO HOOWTHCS OoJiee BBICOKOU
CTENIEHU U3MEJbUEHHUS 3€PHA 32 CUET B €IMHUIIBI Bpe-
MEHH OKa3aHHUs OOJIBIIETO KOJMYECTBA BO3ICHCTBUS Ha
3€pHO NPU MUHUMAJIbHOU TEXHOJIOTHYECKON CKOPOCTH
npobienus. Jlias 3Toro Mul IMPOBENM HCCIIEIOBAHNE C
HCTIOJIb30BaHUEM PA3IMIHOTO KOJIMIECTBAa HOXKEH, pac-
TOJIOKEHHBIX CHMMETPUYHO Ha JHMCKE YCTPOWCTBA B
CKOpOCTHOM pexkume Hoxxel n = 3000 o6/mMuH = const
U CPaBHWIH PE3YNBTATHI MEX/Ty BapHaHTaMH IO Kade-
CTBY U3MeJbueHus. B pe3ynbTaTe yCcTaHOBIEHO, YTO BO
BCEX BapHaHTaX 3€PHO, MTOCTYMAIOIIee B KaMepy Ipoo-
nenusi, noasepraercst 100% npoOneHnIo U MoOKUgaeT
JKEJIE3HYI0 CUTOBYIO PELIETKY MOJHOCTHIO U3METbYEH-
HBbIM. YCTaHOBJIEHO, YTO C YBEJIMUYEHHUEM KOJHYECTBA
HOXXEU B OZJTHOM U TOM K€ CKOPOCTHOM PEXHUME TTOBBI-
IIaeTCsl KauyeCTBO M3MEIbUEHUs, OJHOBPEMEHHO yBe-
JUYNBACTCS M KOJUYECTBO MOPOIIKOOOPA3HBIX (hpak-
uuii MmeHee 1 mwm (puc. 2).
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Puc. 1. Brusnue konuvecmea Hodxcell HA KA4eCcmeo U3MeNbY4eHUs 3ePHA U KOIUYECME0 Nblie8UOHOL
@paxyuii menee 1 mm, npu enasxicnocmu sepua 15%. Obwuii npoyenm opoodaenus 1;
KoUuuecmeo pakyuil enee 1 Mm npu usmenvyeHuu; 2- 3epen nueHuybvl; 3- KyKypy3bvl,

4- aumenn, 24,31, 41 usmenvuenue sepra npu ycmanoenenus no 3 noxca Ha Oucke 6epxu no 3 HOXHCA HA OUCKe
nu3, N=3000 yuxnos/mun=const.

Y CTaHOBIIEHO, YTO IS U3MENbYEHUS 3€pHA B HO-
BOM YCTPOMCTBE C OJJUHAKOBOM IOCTOSIHHOM TE€XHOJO-
THYECKUI CKOPOCTBIO BpPalCHUA(CKOPOCTh CpPEe3aro-
MU U PacCKIMBAIOIINNA 3epHa CBOOOJIHBIM yAapam
poBHEIM-3000 MEH!) MOKHO HCHONB30BaTh 2, 3, 4, 6
PEXYIIMX HOXEW C OJMHAKOBBIM YIJIOM YCTaHOBKH
MeXxay HUMHU. B Toxe BpeMeHH OnpeneseHo 4To 10
Mepe YBEJMYEHUS KOJIMUECTBA HOXKEN IpU 0OIMHAKOBOM
CKOPOCTH BpAalLLEHUs] NPONOPLUUOHAIBHO YBEIMYUBA-
€TCsI KOJIMYECTBO MOTyIaeMbIX (hpaKiuii pa3sMepoM Me-
Hee 1 MM. U MHUHUMAaJIbHAs KoJiMuecTBa (hpakuus, Me-
Hee 10% (5+8)% momyvaercs mpu ducie HOXEH, paB-
HOoM 2. IlosTOMy B mpeasaraeMoM YCTPOWCTBE UL
W3MENBYCHHS 3€pHa TPHHATHI PEXHM CKOPOCTH
n=3000muH"! 1 KONIMYECTBO HOXKEI-2.

OmnpenesneHo, 4To MU HATUYMHU BYX HOXKEH KO-
JMYECTBO TaKMX (pakIUi MpU BIAKHOCTH 3epHa 15%
cocrasysier meHee 10%, T.e. 5-8% u MmeHbIle, a B TEX
JKe YCIIOBUSIX Ipu 6 Hoxel - 32% (puc.2). [TosTomy B
MaJioradapuTHOM YCTPOHCTBE IlejiecooOpasHee Hc-
MOJIb30BaTh MEHBIIIEE KOJMYECTBO HOXa, Jarouiue 6o-
Jiee MEeHbIIIee KOJIMYECTBO MEJIKUX (ppaKkuny u3Menbue-
HHUE. Y CTAaHOBJICHO, YTO NPH YKa3aHHOM PEXHME C yBe-
JUYEHWEM  BJIQAXHOCTH  YMEHBIIAETCS  BBIXOJ
MBUICBHIHBIX (QpakiIuii ¢ pasMepoM MeHbIe [MM..
IIpu mpuMeHEeHHN SKCIEePHUMEHTANBHOTO YCTPOMCTBA
HCITIOJIB30BAJIMCh JBAa HOXKA, 3aTOYcHHBbIC HA 21°. YBe-
JIMYEHUE NBUICBUIHOM (QpaKIiii ¢ yBEIMUCHUEM YHCIIa
HOXEH OOBSICHSAETCS TeM, 4TO IIpU OOJBIIOM KOJIH4e-
CTBE HOXKEIl 0JJHOBPEMEHHO Ha KaXJI0OM 000pOTe MOsIB-
asiercst OoJblIe peXxylle-yAapHble aedopMarun, Bo3-
JiefcTByIOIME, HA 3€PHO B KaMepe U3MeIbueHHe U ATa
BBI3BIBAIOT, OOJIBILIEr0 00pa3oBaHue MeNKUX (pakumit
- 2131, 4-(puc. 2).

BriBOabI:

1.YcTaHOBNIEHO, YTO A M3MENbUEHHUS 3€pHa B
HOBOM YCTPOWCTBE ¢ OAMHAKOBOM IIOCTOSIHHOU CKOPO-
CTBIO BpaIlleHUs] MOXKHO HUCTIONIL30BaTh 2, 3, 4, 6 pexy-
IHUX HOXEH C OAWHAKOBBIM pAacCTOSHHEM MEXAY
HUMH.

2.Ilo mMepe yBeIMUYEHHUsI KOJIMYECTBA HOXKEU NpuU
OJIMHAaKOBOW CKOPOCTH BpAICHUS! IPONOPLIHOHAIBHO
YBEIMYMBACTCS KOJIMYECTBO TOJIydaeMbIX (paKiuit
pasmepom MeHee 1 MM.

3.YcranoBneHo uto: paxims meree 10% (5+8)%
MOJy4aeTcsl MPH BIAXKHOCTH 3epHa 15% u mpu yucie
HOXeM, paBHOM 2. [ToaToMy B npeasiaraeéMoM ycTpoii-
CTBE JUISI I3MEJIbUCHHS 3€pPHA MPUHATHI PEXUM CKOPO-
ctu n=3000MHH" U KOIHMYECTBO HOXKEH-2;

4. OnpeneneHo uTo -C YBEIMUYEHUEM BIIAKHOCTU
yYMEHBIIaeTCs MeJIKHe (Gpakuid MPOAYKTa.

5. Ilpu nmpuMeHeHHe HOBOTO YCTPOMCTBA MO3BO-
JIS€T W3MEIbUEHHE 3€pHa A0 BIAKHOCTH 35% u
6oubie. [1py 3TOM OTHA aET HEOOXOAUMOCTD B CYIIIKE
3epHa U 3aTpaTa Ha 3T OIepalyH.
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It was noted that in the digital era, the classical approach to the definition of the concept and the emphasis on
quality assurance are fundamentally changing. It is shown that focusing on the current and future needs of con-
sumers requires prompt monitoring and regulation of product quality parameters on a real-time scale. Based on
the forecast of the development of quality management systems, the structure of a digital system for ensuring the
level of product quality required by the consumer is proposed in the article. Proposals for determining the minimum
survey frequency for each of the measured (evaluated) quality parameters have been also developed. A mathemat-
ical model for establishing the number of numerical ratios about the value of single indicators of product quality

is proposed too.

Keywords: quality consumers require, quality parameters mathematical model, digital quality management
system, evaluation frequency measuring quality parameters

Introduction

The quality management systems (QMS) design is
regulated by the fundamental standard 1SO 9001, which
has been revised several times since its inception. The
purpose of revision of the standard is constant adapta-
tion to changes in the production sphere in accordance
with the development of the scientific and technical
revolution. From TQM and lean production, quality
management systems have gradually moved to systems
that must comply with Industry 4.0, built on smart de-
vices and cyber-physical systems with minimal human
involvement [1, p.1-2], [2, p.1]. According to the defi-
nition of Quality 4.0: ASQ's (American Society for
Quality) definition - Quality 4.0 brings together Indus-
try 4.0's advanced digital technologies with quality ex-
cellence to drive substantial performance and effective-
ness improvements [3, p.1]. The main tools of Quality
4.0 are the automation and digitization of quality assur-
ance processes, and the ultimate goal of Quality 4.0 is
to maintain constant quality using real-time data pro-
cessing, the Internet of Things, artificial intelligence,
and big data analytics [2, p.3]. Thanks to the creation
of a European digital economy and society with long-
term growth potential, the European Union plans to en-
sure competitiveness in the market [4, p.2]. This can be
achieved through the digital transformation of society
with digitization of evaluation processes and quality as-
surance of products, goods, and services based on the
European metrological cloud [5, p.2].

Automation can help optimize quality manage-
ment processes, reducing time and labor costs. Robotic
process automation is a popular example of automation
used in quality management. However, it is necessary

to determine the polling frequency of the measuring
channels.

Proposals to improve methods of product qual-
ity assessment

In the conditions of fierce competition, products,
goods, services must be evaluated in real time accord-
ing to an integral indicator, which is determined by the
totality of all functional, aesthetic and economic prop-
erties, that is, characterized by the totality of consumer
value and total costs for its production, sale (supply)
and operation [6, p. 56]. It is obvious that in modern
conditions, thanks to the high level of microelectronic
and information technologies development, we can talk
about an attempt to digitize the processes of determin-
ing the entire evaluation process in a real time scale of
an integral quality indicator. That is, we can already
talk about an attempt to build a cyber-physical system
of quality assurance, support and evaluation. Thus, in
the ideal case, during the construction and implementa-
tion of QMS at the current stage of technology devel-
opment, we can talk about digital management in the
quality management system (Fig. 1). The structure of
the digital management system in the QMS can be pre-
sented as a set of five links that provide digital feedback
in the real-time system of ensuring such a level of prod-
uct and service quality that meets the customer's re-
quirements. Digital measurement and assessment of
object quality indicators by analogy with digital man-
agement of technical objects will play the role of a
bridge connecting the control object with the main link
of the QMS, which performs the task of generating con-
trol commands in accordance with the current require-
ments of the customer [7, p .145].
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Fig. 1 — The structure of the digital management system in the QMS

The measurement or evaluation link should pro-
vide digital information about indicators of the quality
of products and services (effectiveness of QMS). This
information is compared in real time with the level of
consumer satisfaction, and digital facility management
commands are produced to maintain consumer satisfac-
tion. This digital information is transformed into a set
of control signals for the physical processes of the con-
trol object so as to satisfy the current or anticipated
needs of the consumer. Digital management will ensure
an increase in the objectivity of the implementation of
all management processes and principles in the QMS.

Determination of the minimum survey fre-
quency for each of the measured (evaluated) quality
parameters

The object of management (products, services) in
the general case has an infinitely large number of qual-
ity indicators (physical quantities), which in turn are re-
flected by an infinite number of numerical ratios. A
more detailed analysis shows the need to choose such a
number of quality indicators and a finite number of nu-
merical ratios about their values that would currently
satisfy the customers, as well as the foreseeable and un-
foreseen impact on the relevant stakeholders. Here we
can draw a conclusion about the dynamism of the con-
cept of quality of products and services, which will pri-
marily depend on the foreseeable and unforeseen im-
pact on all interested parties according to I1SO
9001:2015. Since the introduction of QMS is a strategic
decision of the organization, which can help improve
its overall effectiveness and provide a solid basis for
sustainable development initiatives, the choice of a cer-
tain number of quality indicators by the organization
should be constantly changing [6, p.152]. This leads to
the establishment of requirements for the flexibility of
the structure of the developed QMS and the possibility
of operationally changing the number of indicators of
the quality of products and services in accordance with
changes in the satisfaction of all interested parties. and
building an extensible block for measuring/evaluating
their values. It is expedient to determine the finite num-
ber of numerical ratios about the values of quality indi-
cators of products and services in real time on the basis

of ratios that follow from a theorem similar to the
counting theorem (Nyquist-Shannon) [8, p.630], [9,
p.14]. If the quality indicators can be approximated by
a continuous signal x(t) with a spectrum limited by the
frequency Fmax, then it can be unambiguously and loss-
lessly reconstructed from its discrete readings taken at
the frequency fas=2Fmax, OF, in another way, from the
readings taken from period T gs=1/2Fmax.

Then, by analogy with the method of determining
the modulation error of the conversion with modula-
tion-demodulation, it is possible to set the minimum
value of the time of measurement/evaluation of the val-
ues of the quality indicators [10,
p.67]: Tasr=>(To/m)arcsin(ymax) (D)

here To=1/Fmax; Tasr the minimum time duration
for measurement/evaluation of the quality indicators
values;

ymax 1S the maximum value of the relative modula-
tion error

When determining physical quality indicators, it
should be taken into account that the speed of modern
ADC:s is usually much higher than the change time of
these measured quality indicators. When evaluating
qualitative quality indicators, one should take into ac-
count their very slow change, usually much smaller
even compared to labor-intensive and time-consuming
expert methods.

Establishing the number of numerical ratios
about the value of product quality indicators

In order to guarantee the achievement of the re-
quired quality level of goods, products, and services
produced with the measuring equipment (ME), modern
international regulatory documents recommend sys-
tematic and complete control of measurement pro-
cesses as a separate and long-term procedure. Tradi-
tionally, differential, complex and mixed methods are
used to assess the quality of any product of the same
type. Disadvantages of the differential method include
a high degree of subjectivity and low accuracy in deter-
mining the quality factor [6, p. 29]. When using the
complex method, it is necessary to choose a natural
generalized quality indicator for a given type of product
and to determine its functional dependence on the main
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single indicators that, to one degree or another, affect
its quality. The mixed method is based on the isolation
of a number of separate groups covering the most es-
sential properties of products, for which generalized
comprehensive quality indicators are determined, fol-
lowed by their comparison by the differential method
with the corresponding indicators of the basic products
[6, p.36].

It is natural to consider the object of measurement
as a source, and the ME as a receiver of measurement
information. This analog information is transmitted
through the communication channel, in which the noise
reduced to the input of the ME operates. It is known
that the equivalent variance of the input random noise
signal is defined as the sum of the variances of individ-
ual sources. During its determination, it is necessary to
take into account the sources of both thermal and flicker
noises. Then it is proposed to determine the amount of
measurement information My received by the ME dur-
ing measurement on the basis of the theorem of K.-E.
Shannon [9, p.15]:

2
M, = Ct, = t,Blog, (1 +§—n) = t,B log, (1 +%) )
where C is the performance of the measuring
channel; ty — measurement time;

B=fu-fL is bandwidth of the measuring channel,;

Sy = (UZ/Rin)tmy is useful signal energy;

N, = (Urz/Rin)tmx = (Dn/Rin)tmy is energy of
equivalent input noise;

Uy is measured voltage; Rin is input resistance of
the ME;

Un, Dpy = Dy + R Dy, + 4kTR, B is respec-
tively, the voltage and variance of the equivalent input
noise;

Dn1u, Diin is dispersion of equivalent noise by
voltage and by current, respectively; k is the Boltz-
mann constant;

T is the temperature of the internal resistance of
the source of the measured voltage.

On the other hand, the main purpose of the meas-
urement process is to obtain measurement information,
the numerical value of which is usually determined
through entropy (Shannon's measure) or logarithmic
measure of uncertainty (Hartley's measure). It is natural
to assume that the input uncertainty is equal to the
width X»-X; of the ME measurement range, and the un-
certainty after the measurements will be determined by
the error of discrimination Ap of individual measure-
ment results. Then, under the equal probability laws of

the distribution of the measured value and the discrim-
ination error A,, the amount of information obtained af-
ter measurement can be estimated according to the ratio
[11, p. 536]:

Hpyy = log(X; — X;) —log 4, = log

Xo,—X1
Q)

here X»-X; is the width of the measurement range
of the ME;

Ay is the error of distinguishing individual meas-
urement results with the data of the ME.

The coefficient of quality Ky or the efficiency of
ME can be presented in the form of the product of both
quantities obtained as a result of the measurement of
information:

x? X,—X
Ky = MyHy, = t,B log (1+ D—n) log ===, (4)

here X=Uy; IxRsn; IscRx — input electrical signals
when measuring voltage, current, and resistance,
respectively.

From the analysis of expression (4), we conclude
that, all other conditions being the same, the amount of
measurement information obtained with the help of a
given ME will be determined by the errors of the meas-
uring circle, which are determined by such factors as
the characteristics of the ME, the object, measurement
conditions, the qualification of the operator, time, etc.
[10, p. 48]. When using a polynomial model, in most
practical cases, the expression for the discrimination er-
ror can be represented by a quadratic function [10,
p.58]. It is clear that at the same time data on the laws
of probability distribution of elementary errors are
needed to find the distribution of the resulting error
based on their composition. According to this distribu-
tion, the confidence coefficient k(P) is correctly deter-
mined, the value of which depends on the value of the
confidence probability P. The analysis of the above
leads to the conclusion about the practical difficulty of
estimating the value of the discrimination error. In ad-
dition, with the passage of time t due to the aging and
wear of the ME, its error changes (degrades). There-
fore, in order to ensure the metrological reliability of
the ME, it is released from production or repair with a
certain technological reserve, the value of the coeffi-
cient of which is kmy=0.4...0.8 of the permissible error
value [10, p.58]. In most practical cases, the expression

for the error of the ME 4,,.(x, P, Q, §, ky, t) in the work-
ing conditions of operation and at the moment of time t
can be given as:

Ape (x, P, (3, E, k., t) = j (x, 5, E, k., t) t+k (P, 5, E, t) o (x, P, (3, E, k., t) =
= D0pe(P,Q, & ey 8) + 8,(P, Q, € Ky ) X+ £(P,Q,E ey ) 2 )
here A, (P, 55 k. t)= 4_10(5, E k., t) + k(P, 5 E t)a, is the ME additive error component (AEC);
6,(P, 5; k., t) = 55(5,5?, ky, t) £ k(P, 5 E t)ays is the coefficient of the ME multiplicative error compo-

nent;

-5 - -

e(P,Q,¢& ky, t) =€(Q,¢&, k,t) £ k(P,Q, ¢, ky, t)o, is the coefficient of the ME quadratic error component;
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Q is the ME parameters vector;

& is the vector of elementary errors;

ku is the ME nominal coefficient of transmission;

P — confidence probability.

The random component of the AEC will be deter-
mined by the noises of the components of the HRT, and
thermal noises and noises of the 1/f type should be
taken into account. In connection with the divergence
of the noise spectrum 1/f in the low-frequency limit, the
question of its stationarity arises. However, if the lower
limit of the frequency range of the ME is taken to be
the frequency fi of its calibrations (setting of “zero”
readings), and the upper frequency fis of transmission,
then its 1/f noise will be frequency limited and, in the
first approximation, stationary in a broad sense, the am-
plitude which are distributed according to the normal
law [12, p. 165]. The dispersions Dny and Dy, of the
noise signal, reduced to the input of the ME, in the fre-
quency band from a=2nfi to an=2nfhs can be deter-
mined by the Wiener-Hinchin theorem according to the
relation [10, p.58]:
Dy = UimDy(v) = Aoelfor = fia) + Arefye In*2L, 8.6)

here Ay, Ar, wre iS the spectral densities of the
equivalent densities of thermal and 1/f noises and the
circular frequency of the conjugation of these noises re-
spectively;

Dn=Dnu; Dn.

Therefore, the device that implements feedback in
the system of digital control of the object, from a met-
rological point of view, will perform the task of a pre-
cision multi-channel DAC and must have high metro-
logical characteristics.

Conclusions

In the era of digital technologies, both the classical
approach to defining the concept of quality and its pro-
vision are changing significantly. Orientation to the
current and future needs of consumers requires opera-
tional monitoring and regulation of product quality pa-
rameters on a real-time scale. Based on the forecast of
the development of Quality 4.0 quality management
systems, the structure of a digital system for ensuring
the level of product quality required by the consumer is
proposed. Proposals for determining the minimum fre-
quency of surveys for each of the measured (evaluated)
quality parameters have also been developed. A math-

ematical model for establishing the number of numeri-
cal ratios in relation to the value of individual indicators
of product quality is also proposed.
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In the article without using an equivalent circuit analytical expressions for constructing external characteris-
tics and transmitted power are obtained directly from the dynamics equations of an assynchronized generator
(ASG). A comparative analysis of the static characteristics of ASG in asynchronous and synchronous operating

modes was carried out.
AHoTanis

VY crarti 0e3 BUKOPUCTAaHHS CXEMH 3aMillleHHs 0e3M0cepeIHbO 3 PIBHSHb TUHAMIKH aCHHXPOHI30BaHOTO Te-
HepaTtopa (ACT) oTprMaHi aHaTITHYHI BUPaA3H ISl TOOYJOBH HOTO 30BHINTHIX XapaKTEPHUCTHK i aKTHBHOT ITOTYX-
Hocri. [IpoBezieHO NOpIBHAJIBHUN aHANI3 CTATHYHUX XapakTepucTuk ACI' B aCHHXPOHHOMY i CHHXPOHHOMY pe-

JKUMax poOOTH.

Keywords. Assynchronized generator, mathematical model equations, external characteristics, type of elec-

trical load, stability margin.

KoaiouoBi cjioBa. AcHHXpOHI30BaHUiT reHepaTop, PiBHSIHHA MaTeMaTHYHOT MOJIEN, 30BHIIIHI XapaKTepuc-

TUKH, THI €JEKTPUYHOTO HABAaHTA)XKEHHS, 3a11ac CTIMKOCTI.

IocTaHoBKa Mpo6JjeMu. 30UIbIICHHS 3HAYCHD
PEaKTHBHHUX OIOPIB, & TAKOXK 3POCTAHHS TOBKUHH JIi-
Hilf eJeKkTporepenadi Ta ix MOTY>KHOCTEH NPUBOAUTH
JI0 3HIDKCHHS TWHAMIYHOI CTIHKOCTI eJICKTPUIHUX CH-
creM. BaxxmBy npo0iemy, 3 KOO TOB'sI3aHa €KCILTY-
aTallisi FTeHepaTopiB, MPEJCTaBIISE TAKOXK poO0Ta eHep-
TOCHCTEMH B TOJMHH 3HIKCHHS aKTHMBHOI'O HaBaHTa-
JKeHHs. BuHnKaroumii Tpu  IbOMY  HAJUIMIIOK
PEaKTHBHOI MMOTY>KHOCTI MOYKE IIPU3BECTH JIO HETIPHITY-
CTHMOTO IiJIBUIIEHHS Hampyru B jiHii. [nsa 3amo0i-
TaHHA IIbOTO B CHCTeMi MOBHMHHI OyTH mepenbadeHi
IIPUCTPOI, 1110 CIIOKUBAKOTh HAUIUILIOK PEaKTUBHOI I10-
TykHOCTi. ACI' 3aBISKH CBOIM MOXKIIMBOCTSIM JIOITyC-
Kae 0araroIliiboBe BHKOPUCTaHHSI. BiH 3acToCOBY-
€TBCS HE TIJIBKH JUTS BUPOOHUIITBA EJICKTPOEHEPTii, ale
TaKOX MOX€ BHKOPHCTOBYBATHCS SIK KEPOBaHE JIXKe-
PEJIo peaKTUBHOI MOTY>KHOCTI 3 BEJIMKUM PETYJIIOBAJIb-
HUM Jlialla30HOM, OCOOJIMBO y HAIpPSMKY Ii CHOXH-
BaHHs. [Ipn obepTaHHI Bajia i3 CHHXPOHHOIO IIBHJIKi-
ctio ACI' mpamroe sK 3BHYalHUN CHHXPOHHUI
TEHEePaTop 3 KUBJICHHIM OOMOTKH 30YPKEHHS ITOCTiH-
HUM cTpyMoM. Ha Buxozi reHeparopa yTBOPHTHCS CH-
HycCOiJaJIbHa HaNpyra HeoOXiAHOT YaCTOTH, HAITPUKIA

50 I'm. Ilpm 3miHi mIBHAKOCTI oOepTaHHS Bajia 3Mi-
HHUTBCSI TaKOXK YacTOTa Hampyrd Ha 3aTHCKadax cTa-
topa. s toro, mod Ha Buxomi ACIT cTBOpuTH Ha-
MPYTy HE3MIHHOI YacTOTH, SIK IIe¢ MOTPIOHO Bif sKic-
HOTO TeHepaTopa, HeoOXigHe OOepTaHHS MO
30yIPKeHHS! BIZIHOCHO pOTOpa 3 YacTOTOI KOB3aHHS.
[{poro MOXHa TOCSTTH ITPH XKHUBJIEHHI 0OMOTOK poTOpa
CTPYMOM YacCTOTH KOB3aHHS. Toxi moisie 30ymKeHHs
MMOYUHAE 00EPTATHCS BiTHOCHO POTOpA, IO JO3BOJISIE
KOMIICHCYBAaTH 00epTaHHS POTOpa 3i MIBUAKICTIO, Bij-
MIHHOIO BiJl CHHXPOHHOI. ACHHXPOHI30BaHI T'€Hepa-
TOPH BIAPI3HAIOTHCS BiJl TPAAMLIHHUX CHHXPOHHHUX
TypOOTeHepaTOPiB HASIBHICTIO HA POTOPI IBOX OOMOTOK
1 IBOKaHAJILHOIO CHUCTEMOIO 30Y/KEHHs, 0 3a0e3re-
Yyye He3aJIeXKHE KepYBaHHS €IeKTPOMAarHiTHIM MOMEH-
TOM (aKTHBHOIO IIOTYXHICTIO) 1 HAaNpyro (peakTHB-
HOIO TIOTY)XHICTIO). 32 PaXyHOK Takoro KepyBaHHS 1
MOJKJIMBOCTI TIEPEMIIIEHHSI BiTHOCHO POTOpa MarHit-
HOTO T0JIs, CTBOpEeHOro oOMoTKaMu 30y pkeHHs, ACT
Ma€e 3HA4YHO Kpallli, H’>kK CHHXPOHHI TeéHepaTopH, MoKa-
3HUKH CTaTUYHOI 1 AUHAMIYHOT cTiiikocTi. Ile qo3Bosie
BukopucTtoByBaTd ACI' y pexxumMax rimuboKOTo CTIOXKH-
BaHHSA 3 MEPEXKi PEAKTUBHOI MOTYKHOCTI JIJIsT HOpMaJTi-
3amii piBHIB HaNpyrd, y 4OMYy BHUHHKAE HEOOXiTHICThH
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IpY HAJJIWIIKY PEaKTHBHOI HOTY)KHOCTI B MeEperkax,
00yMOBIIEHOMY HasBHICTIO BHCOKOBOJIBTHHX KaOellb-
HUX 1 MOBITPSIHUX JIiHIN eJeKTponepenay, He0CTaTHi-
CTIO 3ac00iB, IO KOMIICHCYIOTh, 3HW)KEHHSM HaBaHTa-
JKeHb, 0COOJIMBO B JIITHIN TIepio 1 HivyHMiA vac [1].

ACT € pi3HOBHJOM MallMHU HOABIHHOTO JKUB-
JICHHSI, MO>KJIMBOCTI SIKO 3 TeHepallii i CHO)KUBaHHS pe-
AKTHBHOI IOTY>KHOCTI JTOKJIaTHO JIOCII/IKEHi B poOOTI
[2]. V craTTi [3] AN acHHXPOHHOTO PEXUMY poOoTH
ACT moOynoBaHi 3aJe:KHOCTI aKTUBHOI i peaKTHBHOI
MOTY>KHOCTEH cTaTopa y (YHKIIT BETUYNHN KOB3aHHS
portopa. Ilpu mipoMy fiama3oH 3MiHH KOB3aHb Y3SITHH
HE3HAYHUH 1 TUIBKU JJIS IIBHIAKOCTEH 0O0epTaHHS po-
TOpa HIDKYE CHHXpOHHOI mBHAKOCTI. Y [4] cTBOpeHa
nuHamivHa Moniesib ACI B ocsix d,q, 1110 Mpalfioe Ha aB-
TOHOMHE HaBaHTaXeHHS. HaBoasaTbcs Xapakrepuc-
THKH XOJIOCTOTO XOJTy 1 30BHIIIIHI XapaKTEPUCTUKHU IPU
pi3HMX THIaX HaBaHTaxeHHs. OJHAK BIICYTHI BUBeE-
JeHHs GopMyIl 1 He aHi KiHIIEBI BUPa3H, 3a SIKUMHU Oy-
JyBaJIUCS TIPENICTaBIEH] rpadiku CTaTHIHNX XapakTe-
puctuk. Y [5] mpeacraBieHa cxema Habopy Mopeni
ACT y cepenosui Matlab Simulink 6e3 3anucy skux-
HeOyb PIBHSIHD OMHAMIKH i CTATUKHU. 3BiICH HE JIO Ki-
HIIA 3pO3yMiJ0, SIK CTBOpEHa MOJENb i moOymoBaHi
IpescTaBiIeHl XapakTepucTiki. Kpusi nmepenanoi mo-
TYXHOCTI 1 30BHIIIHI ITOKa3aHi TIIBKK JJIsI aKTHBHOTO
HaBaHTaxeHHA ACT.

VY cTaTTi cTaBUTHCA 33]a4a 3 PIBHSIHD TUHAMIKH SIK
Ha#OTbm 3aranpHol Mogaeai ACTT otpumatu hopmyau
JUTSL pO3paxyHKy cTaTUIHUX xapakTepuctuk ACI npu
PI3HMX BHAAX €IEKTPUYHOTO HaBaHTa)KEHHS, IO MiJK-
JIFOYA€ETHCS 10 CTaTopa.

Bukiaan ocHoBHOro Martepiany. s moOymoBu
CTaTHYHMX XapaKTEePUCTHUK MPUIHATA y3arajJbHeHa Ma-
temMatnaHa mozens ACI, mpezacraBieHa piBHIHHAMUA

[6]:

U, =R+ o U= TR+ o, - o)

B =TTl B =Llp+il. (@

VY BektopHiii ¢opmi cucrema piBHsHb (1) y cTa-
JIOMY PEXUMi 3aMUCY€ETHCS B TAKUN CIOCIO

—Ug =Rgls +jogWs; U =R, 1, + j(wg —0)¥;
W, =L +Ly 0 P, =Ll +L,1,. 2
Ilpn opienTanii cucreMu KOOpIWHAT 3a Oynb-

SKHM BEKTOPOM, ii MIBHIKICTH OOCpTaHHS B CTATHII
Oyze rmocTiifHOO 1 piIBHOIO KPYroBili YacTOTI MOJIS B 3a-

30pi mammnu (D . Jlo piBHsHb (2) mOTPiGHO HOaTH

piBHﬂHHﬂ HaBaAHTAXXCHHSA
[
USZRHIS—FLHE—}_J(’OOLHIS’ (3)

ne R, L, —axrusnuii onip i ingyKTHBHICTS Ha-

BaHTa)XEHHs (pa3y CTaTOpa reHepaTopa.
VY piBHSHHAX HAaNpyT (2) 3aMiCTh IIOTOKO3YEIUICHb
MiJICTaBIIIEMO X 3HaYEHHS, 3alMCaHi yepe3 CTPyMH, a

sekrop U samimoemo Bupasom (3). Toxi micns crpo-

HICHb OACPIKUMO

0=Ryls+Xgls+jX,I;
U, =R I +jsX I + jsX, I, )
e X, =030LH;XH =gl m; Xg =gl ;
X, =woL, i Ry =Rg +R,;: X5 =Xg + X, .

3 mepmmoro piBHAHHA (4) 3HAXOAUMO CTPYM pO-
TOpa

=l (RZ + jXZ)
= . (5)
n
[MigcraBnsemo criBBigHOIIEHHS (5) y Apyre piB-
HHHA (4), Tics po3B’sI3aHHS SIKOTO BiTHOCHO CTPYyMY

CTaTopa MaeMo
. - X, U,
s 2 . .
SXu +(Rr +JSXr)(RZ +JXZ)

Hanpyra Ha 3aTHckavax (a3 reseparopa B cra-
THUIIl BU3HAYA€ETHCS 32 (HOPMYIIO0

l_']S :(RH +jXH)Ts- (7)

30BHIIIHI XapaKTEPUCTUKN OYAYIOThCS I 3a7a-

.(6)

HOTO 3HAYEHHs KOB3aHHS S = const . Hanpyra 36y-

JDKSHHS Ur = Uru + _| Urv BU3HAYAETHCI B TaKHUU

crioci6. IMpoekuis U, nopiBHioe y BilHOCHUX 01HH-

LX IPUHHATOMY KOB3aHHIO [6]:

u v = U_ = SO s (8)

rm
ne U,y — ammityna ¢asuoi Hanpyru Hepyxo-
Moro poropa. PeakTuBHa CKiazoBa Hampyru poTopa
Uru HiIOMpaEThCsl TaK, 100 NPH HOMIHAJIBHOMY

CTpyMI cTaTopa HOro Harpyra J0piBHIOBalla HOMiHAJIb-
HOMY a00 OIHM3BKOMY JI0 HBOTO 3HAUECHHIO.

Yci po3paxyHKH BUKOHYBAJIUCS JJIsl aCHHXPOHHOT
MalI{HY 3 (a3HUM POTOPOM 3 HOMIHATBHUMH JTAHUMH:

P, =110xBt, U,y =220B , o, =157¢ ™",
[Ipu moOyI0Bi 30BHIMIHIX XapaKTEPUCTHK CTPYM
cTaTopa 3MIHIOETHCS IUIIXOM 3MIiHM ONOpPY HaBaHTa-
wenns R, + JX,, . lopisrioamu Hymio oy 3i ckiia-
JIOBX HaBaHTaXEHHS 1 BapitoBasiacs iHINA CKIIaJ0Ba.
TakuM YHHOM, HABAaHTAKCHHSI BUXOAUTH LIIKOM aKTH-
BHHUM, YUCTO IHAYKTHBHHM a0o0 emHicHMM. [loGynoBa
XapaKTEepUCTHUK poBoaniacs B mporpami Mathcad. ITi-

clisl O0UNCIICHHS! KOMIUIEKCIB CTPyMYy 1 HaIllpyru cTa-
Topa 3a (6) i (7) BU3HAYAIOTHCS X MiF0Yi 3HAYCHHS 3a

¢dopmynamun
relif o]
s~ B :

) ~ v
US:\/Re<US)\/J_2rIm(US) | o
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Pucynok 1 — 3oeniwuni xapaxmepucmuxu ACI" npu akmusHomy HA8AHMANCEHHI

(COS ®, = 1) I pI3HUX KOB3AHHAX pOMOpaA

30BHIIIHS XapaKTePUCTHKA OYIYETHCS K 3aIeK-
HICTB Jir0uY0oro 3HaueHHs Hanpyru cratopa ACI Bix mi-

I090T0 3HAYCHHS CTPyMY CTaTopa, TO0TO US (| S ) Hns

o6uucreHns Hanpyru xosoctoro xoxy, konu lg =0,

MIICTaBISIEMO Lie 3HAYCHHS CTPYMY B piBHsHHS (2) 1 Imi-
CJIsl IEPETBOPEHB OJIEPKUMO HACTYIHY (HOpMYITy

0 _ - JX uUr
S . :

R, +JsX,
Ha pucynky | mokasaHi 30BHIIIHI XapaKTepHC-
tuku ACT ipu akTHBHOMY HaBaHTa)XCHHI 1 9aCTOTI Ha-
npyru craropa 50 I'm. [Ins Bcix rpadikiB acHHXPOH-

HOTO PeXHMMY Hampyra poTopa omHakoBa. Hampyra i
CTPYM CTaTOpa MPEACTABJICH]I Y BIJHOCHUX OJUHUIIAX:

(10)

is = |S/|SH , Ug = US/USH . 3 rpadikiB MoxHa
3pOOHTH PsIJ] BUCHOBKIB. B acCHHXpOHHOMY pexxumi xa-
PaKTEPUCTHUKHU ICTOTHO OIIBII )KOPCTKI, YUM Y PEKUMI
CHHXPOHHOTO TeHeparopa. Ilpm omHOMYy HampsMKy
obepTaHHA oI 30YIKEHHS 1 pOTOpa HAIpyTa, Mo Te-
HEPYETHCS, 3SMCHINTYETHCS 31 30UIBIICHHSIM CTPYMY Ha-
BaHTaXeHHA. Lle 00yMOBIIOETECS THM, IIO HOTIK CTa-
Topa (peaxuis sxops) ansg S >0 cnpsmoranuii 3ycTpi-
YHO MOTOKY 30yKeHHs (poTopa) i poOUTh Ha MallIHY
o, 0 po3MarHiuye. B Mipy 3pocranHs cTpymy cra-
TOpa MOTIK PeaKLil IKOpst 3017IbLIYETHCS 1 Pe3yIIbTYIO-
yuii motik ACI, a Takox ingykoBana im EPC cratopa,
3MEHIIYIOThCS, 110 TPUBOAUTH J0 3HIKSHHS HAaIpyru
Ha HaBaHTa)KECHHI.

u

S

1.5

0.5

o 0 05 1

15 2

Pucynox 2 - 3oeniwni xapaxmepucmuku ACI” npu inOyKmueHoMy HABAHMAICEH]

(COS Q, = 0, Q, > 0) i pI3HUX KOB3AHHAX pOMOpa

[pu 3ycTpiyHOMY HANpsAMKY OOEpTaHHS IOJIS
36ymxenns i potopa (S < 0) manpyra cratopa renepa-

TOpa TPH 3POCTaHHI CTPYMY 301IBITY€ETHCS. 30BHIIIHS
XapaKTepUCTHKA CTA€ 3POCTAIOYOI0 TOMY, IO PEaKIlis
SIKOPSI CIIPSIMOBaHa TaK Camo, K 1 MOTIK 30yKeHHSs,
T00TO ACI" HamarHiuyeThcs mie OiIbIlle CTPYMOM CTa-
TOpa. Y TakOMY BHII/IKy 301IbLIYETHCS PE3YIIbTYIOUHH
MOTIK Y 3a30pi MallMHM 1, OTXKE, Y MIpy 3pOCTaHHS
cTpymy craropa innykoBana EPC 3pocrae. Lle mpusBo-
JIUTH J10 30UIbIICHHS] HANIPYTH Ha BUXO/Ii FeHepaTopa.

YuMm BHIIE YacToTa CTpyMy poTopa (rmoist 30y-
JDKEHHS), THM JKOPCTKIIIE 30BHIIIHI XapaKTePUCTHKH 1
cradkie 3anexHicTs Hanpyru ctaropa ACI Bij HaBa-
HTaxeHHs. 1le 00yMOBIIOETbCS THM, IO MPH 301J1b-
IIEHHI 9aCTOTH CTPYMy poTOpa BiAOyBaeThCS OLITBIIT
TMOBHA KOMIIEHCAIIiSI peakIlii SKops mosieM 30yKEeHHSI.
CHHXpOHHI TeHepaTOpH He 3/aTHI CTIMKO MPaIOBaTH B
PEKHMI TITHOOKOTO CIIOKMBAHHS PEAKTHBHOI MOTYX-
HOCTI HaBiTh IIPH HasiBHOCTI PETYJIATOPIB CHIILHOT [ii.
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SIKIo HaBaHTAaKEHHS IUJIKOM iHIYKTHBHE, TO 30-
BHimHI xapaktepuctuku ACIT criagai ipu OyIb-sSKHX
3HAKaX KOB3aHHs, 10 300pakeHO Ha PUCYHKY 2. Jlms

MIBUIKOCTEH O1TbIIIE CHHXPOHHOT (S < 0) , JKOPCTKICTB

XapaKTepUCTHK BUINE, HIK Y XapaKTePHCTHK, TOOYI0-
BaHUX I10 THM K€ JaHUM, aJi¢ 3 HO3UTHBHUM KOB3aH-

M S>0. e 06yMOBIIOETECA MEHIIOK i€l T10-

P =oRelU. )= 2Re[R, +i,)

|]_—[R +ix,)(12 +I2)]——R 12

TOKY, III0 PO3MarHidye, cTaropa (SKops) MpH MBUIKO-
CTSIX BUIE CUHXPOHHOI. SIKIIO HABaHTa)XEHHS YHUCTO
emnicre, To6to COSQ, =0, @, <0, 10 30BHIWHI Xa-
PaKTEpUCTHKHU reHepaTopa OyayTh 3pOCTAIOYUMH NPU
OyIb-SIKMX KOB3aHHSX.

PosrnsHeMo XapakTepHCTHKU TeHepamii IMOTYX-
HOCTi. AKTHBHA IIOTY)XHICTH CTaTropa TeHepaTopa 3
ypaxyBaHH:M (7) BU3HAYA€THCS 32 POPMYIIO0

(11)

3 Bupasy cTpyMy craropa (6) BUAUISIOTECS JiCHA 1 ySIBHa YaCTHHU MHOKCHHSIM 3HAMEHHHKA Ipo0i Ha CI1o-
JTydeHuid KoMmIuiekc. [licis nepeTBopeHb OTpUMaHi HaCTYITHI BUPa3H AJsl MPOEKLiH BEKTOpa CTpPyMy cTaTopa

XU, 6% +R Ry —sX X

~X, U, (R, X5 +8X,Ry

su

(X2 +R Ry —sX, X, J +(R, X +5X,Ry
~X, U, [6X2 +R Ry =sX,Xs )= X U, (R X5 +sX,Ry)

; (12)

sv

(X2 +R Ry —sX, X, f +(R, Xy +5XRy )

(13)

o cniBBigHomenHsx (11)-(13) OymyroThCs 3a1€KHOCTI MMOTY>KHOCTI, TIEpeaHol Bijl FeHepaTopa B HaBaHTa-

KEHHS, Bill CTPyMy CTaTOpa IPH Pi3HUX KOB3aHHAX. 3aJIE)KHOCTI aKTHBHOI ITOTYXKHOCTI [ (Is) Y BITHOCHUX O/IU-

ausix (Pg = P, / P. ) npeacrasneni va pucynky 3.

Ps

s=-0.05

s=-0.15

s=0.05

s=0.15

DD 05 1

13 2 25 S

Pucynox 3 — 3anescnicmo nomyscHoCmi, wo 2eHepyeEmuvCsi, 8i0 CIMPYMY HABAHMAICEHHS NPU PI3ZHUX YACMOMAX
36y0acenns ACI

3 rpadikiB BHIHO, [0 B CHHXPOHHOMY DPEXHMIi
(s=0) y reHeparopa BiZIOyBa€TbCs pi3Ke 3HIKEHHS 10~
TYXHOCTI, 1110 BiITA€THCS B HABaHTa)KEHHS, YOTO HE Bi-

JOYBa€ETHCS IPH (S Z 0) 3MiHHI} Hampys3i 30yKeHHS.

3puB reHepallii MOTY)KHOCTI B CHHXPOHHOMY PEXHUMI
00yMOBITIOETHCS PI3KUM 3HIDKEHHSIM HAIPyTH CTaTopa
ACT depe3 ai0 MOTOKY SIKOpS, IO PO3MArHidye i,
otxe, 3menmenns EPC cratopa. B acuaxpoHHOMY pe-
XKHUMI il CTpyMy HaBaHTa)KeHHs (cTaTtopa), o po3Ma-
THIYY€, TPU3BOANUTH 10 3MeHIIeHHs npoTH-EPC y ko
poropa (30ymKeHHs) i, K HACIIIOK, 0 301IbIICHHS
CTpyMy 30Y/DKCHHS NpH 33/1aHOMY BEKTOpI Hampyru
poTtopa. Y npoMy BUSIBISIETHCS €(EKT aBTOMAaTHYHOI
KOMITeHcalii peakuii skopsi. Y CHHXpPOHHOMY PEXHMi
peakLis IKopsi He KOMIIEHCY€EThCS, TaK 10 Pe3yIbTYIO-
YN MAarHiTHUHA TOTIK 3HMXKYETHCS 3HAYHO IIBUALIE,
HIX B aCHHXPOHHOMY pexuMi podotu. Tomy mpu

MBUJAKOCTAX HUKYC CI/IHXpOHHOI (S > 0) CKCTPpEMYM

AKTHBHOI MOTYXXHOCTI, II0 T€HEPYETHCS, OCSATAETHCS
IIPU CTPyMax CTaTropa IOMITHO NEPEeBHIIYIOUHX TaKe
Horo 3HAYeHHS IS CHHXPOHHOI mBUAKOCTL. Ilpm
IIBUJIKOCTAX BHIIE CHHXPOHHOI HAalpyra Ha aKTHB-
HOMY HaBaHTa)KE€HHI F'eHepaTopa 3pocTae 3i 301IbIIeH-
HSIM CTPYMY, a HE 3MEHIIYETHCS, IO TOB'SI3aHO 3 JIEI0
MIOTOKY CcTaTopa, mo HaMarHiuye. [Ipn npomy excrpe-
MyM 32 TIOTYXXHICTIO BiZICYTHIMH.

BucHoBkH. 3 aHani3y mMo0yaoBaHUX 3a 3arporno-
HOBaHOIO METOJIMKOIO CTaTHYHUX XapakTepucTuk ACT
MOJKHa 3pOOMTH HACTYITHI BUCHOBKH. 3aTpadyyBaHa Ha
30ymkeHHs: ACIT MoTyXHICTb B aCHHXPOHHOMY pe-
MM OLIbIIIE, HIX Y CHHXPOHHOMY PEXHUMI 1 3011b1Iy-
€THCSI B Mipy 3pOCTaHHs 4acTOTH CTpyMy portopa. Ox-
HAaK aCHHXPOHHUHM PEXUM CHHXPOHHOTO Te€HepaTropa
3abe3neuye OiIbITY CTIHKICTh IEPETBOPEHHS MEXaHI-
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HOI €Heprii B €JICKTPUIHY, YIM TPATUITIHHIN CHHXPOH-
HUH pexxuM. Lle BUABIAEThCS B OUTBIIT BUCOKIH JKOPCT-
KOCTI 30BHIIIHIX XapaKTEPUCTHK 1 Bijadi OinbIIoi mo-
TYXXHOCTI B HaBaHTaKEHHS NPU CTpyMax craropa Oi-
JIbIIIE HOMIHAIBHOTO. 31 301IBIIEHHSM YaCTOTH CTPYMY
poTtopa 301IbIIy€eThCsI CTA0UTBHICTh HATIPYTH HA 3aTHC-
kauyax ACI 1o BiJHOLIEHHIO K CTPyMYy HaBaHTaXKCHHSL.
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