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WELLBEING AT WORK: EXAMINE THE RELATIONSHIP OF
WORKPLACE PERMA PROFILER FACTORS WITH BEHAVIORAL
THERAPIST

Abstract: The key factors to the success of an organization are employee’s wellbeing as well as understanding
human and intellectual resources. Leaning upon the premises of positivist psychology, the present research aimed at
studying workplace wellbeing of behavioral therapists in Georgia and exploring wellbeing as a predictor of
happiness. The study was carried out in three stages. Stage 1 included pilot study with translating and administrating
instruments, while the actual research was conducted as part of stages 2 and 3 in 2020 and 2022, respectively. The
findings supported our assumption: Workplace wellbeing significantly predicted perceived happiness, showing that
the higher the perception of workplace wellbeing among behavioral therapists, the higher the rates of subjective
happiness. After examining potential changes in the mean scores of The Workplace PERMA Profiler scales in 2022
compared to the 2020 study, we want to say that the only scale that did not undergo any statistically significant
changes was the positive emotions scale.
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Introduction

Literature Review and Hypothesis

The number of children and adults with autism
spectrum disorder (ASD) has been increasing each
year. Children with ASD require permanent
therapeutic support. Behavioral therapists and
behavior analysts perform interventions based on
applied behavior analysis (ABA). ABA is a learning
theory-based scientific discipline, which, by studying
and changing social factors, is focused on teaching
socially important behaviors and reducing the
behaviors that impede individual’s integration in a
society (Baer, Wolf, & Risley, 1986). Today, ABA is

one of the scientifically proven methods to diminish
ASD symptoms (Cooper et al., 2007).

Positive  psychological processes  and
mechanisms lead to healthy outcomes, such as job
satisfaction, psychological wellbeing, security, sense
of one’s competence, self-efficiency or personal
growth. Such state of health and wellbeing should be
a goal for an ideal organization (Turner, 2002).
Wellbeing is defined as a cognitive and affective
assessment of one’s life, and involves emotional
attitudes and cognitive judgments regarding
satisfaction and self-fulfillment (Diener et al., 2010).
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Sonja Lyubomirsky argues that happy people
enjoy more success than their less happy peers and this
success stems from experiencing positive emotions
(Lyubomirsky et al., 2011). Given that the majority of
people spends most of their time at work, success at
workplace is very important with emphasis made on
outcomes that are connected to career, teamwork.
Happiness is linked to work independence, job
satisfaction, work performance, pro-social behavior,
social support, popularity, and income. Additionally,
happy people get positive appraisal from their
colleagues and bosses and the likelihood of burnout
and absenteesism is lower.

Sonja Lyubomirsky shares the idea (Walsh et al.,
2018) that positive and negative emotions are adaptive
in different contexts (Oishi, Diener, & Lucas, 2007)
and it is not imperative for a person to feel only happy.

A happy employee makes more effort at work
(George, 1995; Langelaan, Bakker, van Doornen, &
Schaufeli, 2006) and the quality of their engagement
is higher (Bakker & Demerouti, 2008). In 2008, it was
hypothesized that happiness fosters success. In line
with this, and leaning upon research, we assume that
there should be a strong link between workplace
wellbeing and  subjective  happiness. More
specifically, we hypothesize that workplace wellbeing
will predict subjective happiness among behavioral
therapists.

People spend huge part of their lives at work,
which, in turn, plays enormous role in development of
their identities. Developing positive work-related
identity increases the likelihood of thriving at work.
Individual’s personality is often determined by their
role at work. High levels of positive identity lead to
individual’s perceptions as to how they feel at work,
what is their role at the organization, and whether the
work performed by them is their calling
(Wrzesniewski, 2003). Work-related positive identity
— when an employee’s strengths are emphasized,
when their work is perceived as valuable, when
psychosocial functioning is enhanced and positive
emotions are experienced during the work process —
helps employee thrive (Rothbard & Patil, 2012). The
outcomes of this thriving or “flourishing” include
increased engagement in work-related activities,
vitality, enthusiasm toward work-related tasks,
steadiness, cultivating values and unconditional self-
commitment (Rothbard & Patil, 2012).

From the positivist psychology perspective,
wellbeing is not limited to the absence of negative
function, but rather it implies something more. In
other words, the absence of negative affect,
depression, loneliness or illness does not necessarily
entail the presence of positive affect, happiness, trust
or social interactions. Different theories propose
multidimensional models (e.g., Baltes & Baltes, 1990;
Forgeard et al., 2011; Huppert & So, 2013; Friedman
& Kern, 2014; Ryff & Keyes, 1995). Julie Butler and
Margaret Kern propose that “flourishing” is an

optimal dynamic condition of psychosocial
functioning originated from successful functioning in
numerous psychosocial domains (Kern & Butler,
2016). They suggest that there is no single best model,
although different conceptualizations can prove to be
useful to obtain an abstract construct of wellbeing and
to measure particular domains. Specifically, they
focus on the theory proposed by Seligman: Positive
emotions, engagement, relationships, meaning, and
accomplishment (Seligman, 2011).

1. Positive emotions. People can experience both
positive and negative emotions at the same time
(Watson & Tellegen, 1985). Martin Seligman argues
that happiness and life satisfaction, as subjective
indices, should be incorporated into the element of
positive emotions (Seligman, 2011). Positive
emotions at work enhance cognitive functioning and
provide social resources which is a prerequisite for
“flourishing” in a team and lead to professional
satisfaction and creativity (Roberts & Creary, 2012).

2. Engagement is a multidimensional construct
(Law et al., 1998; Rich et al., 2010), a psychological
condition during which people are focused on the
activity that is being performed by them (Forgeard et
al., 2011). Similar to positive emotions, engagement
is assessed subjectively :”Did time stop for you?”
“Were you completely absorbed by the task?” “Did
you lose self-consciousness?””’(Seligman, 2011).
Engagement in work-related activities at an
organization includes intense concentration, the state
of being absorbed (Schaufeli, Bakker, & Salanova,
2006; Csikszentmihalyi, 1990).

3. Relationships. Social interactions are of
fundamental importance to human life (Berscheid &
Reis, 1998). Social support is related to reduced
depression, improved physical health, reduced risk of
death, and other positive outcomes (Tay et al., 2012;
Taylor, 2011).

4. Meaning. There is no uniform interpretation
of meaning. It is defined as life’s ontological meaning
experienced by individual (Crumbauch & Maholick,
1964, p. 201), belonging and serving to what one
considers bigger than oneself (Seligman, 2011) or
simply an answer to the question: “What is the
meaning of my life?”” (Baumeister, 1992).

5. Accomplishment. People often strive to
achieve a goal even when this goal cannot bring
positive emotions (Seligman, 2011). Accomplishing a
goal can be seen as obtaining success and mastery in
a specific domain at the highest level (Ericsson, 2022).

The present study deals with the relationship
between these important variables. This is the first
study carried out in Georgia examining workplace
wellbeing and happiness among behavioral therapists
with findings having practical implications, both for
those working in organizational psychology, in
general, and for the organizations that serve children
and adults with ASD, in particular, as well as for
anyone interested in the field.
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Method

Participants and Procedure

The study was carried out in two stages at Puzzle,
the Center for Rehabilitation of Children and
Adolescents.

51 respondents participated in Study 1 (2020)
with five males only. The mean age was 27 (SD =
6.03) with minimum age of 20 and maximum of 54.
29 of them were single, 22 were married or in a
relationship. Out of 17 married respondents, 13 had a
child or children (eight were a parent of a single child,
four had two children, and one had three children).

By the time of conducting Study 2 (2022), the
number of behavioral therapists at Puzzle has
increased. Therefore, the study participants included
83 therapists with only four male respondents. Their
age varied from 21 (minimum) to 56 (maximum). 32
of them were married, 14 were in a relationship and
37 were single. 55 out of 83 participants had a child or
children.

During Study 1, part of the behavioral therapists
used a pen-and-pencil method to fill out the
questionnaire. Participants placed their filled out
questionnaires in a box, which was placed in a
working space. The questionnaire was filled out
independently. The rest of the behavioral therapists
filled out the questionnaire online via Google Drive’s
Google Forms. The time required for filling out the
questionnaire was 30-35 minutes on average.

The research started only after obtaining the IRB
ethic’s approval. Filling out the questionnaire was
voluntary. Prior to administering it, all participants
read the informed consent. Therapists who
participated in a pen-and-pencil method received
verbal instructions regarding the goals of the study,
rules of filling out the questionnaire and
confidentiality of their participation. Those therapists
who participated in an online survey received same
information through text, in the beginning of the
questionnaire. IP addresses have been deleted after
completing the questionnaire while no emails or
names were recorded. Data safety and privacy
protection was ensured.

Instruments

The Workplace PERMA Profiler (Kern, 2014)
and  Subjective  Happiness  Scale  ([HNS],
Lyubomirsky & Lepper, 1999) were translated in
Georgian and used in the pilot study with 42
participants who filled out the questionnaires online
via Google Forms. No language-related or technical
inaccuracies were found. Thus, the instruments were
used in the next two stages of the research to test out
hypothesis.

The Workplace PERMA Profiler (Kern, 2014).
In his 2011 book, Flourish, Martin Seligman proposed
his theory on wellbeing, which consists of five
elements: Positive emotions (P), engagement (E),

relationships (R), meaning (M), and accomplishment
(A). Based on this theory, Margaret Kern (2014)
developed research instrument to assess workplace
wellbeing profile. After conducting three studies (N =
7,188), the questionnaire initially included 15 items.
Eight items were added later to assess general state,
negative emotions, loneliness, and physical health.
Eight studies (N = 31,966) were carried out to test the
psychometric properties of the measure.

Currently, the questionnaire contains 23 items
assessing five domains (positive emotions,
engagement, relationships, meaning, and
accomplishment). 15 items (P1, P2, P3, E1, E2, E3,
R1, R2, R3, M1, M2, M3, Al, A2, A3) measure
wellbeing, three items (N1, N2, N3) measure negative
emotions, another three items (h1, h2, h3) measure
self-reported physical health, and one item measures
perceived loneliness. Answers are given on an 11-
points Likert-type scale with 0 = not at all, never or
very bad depending on items, and 10 = very much,
always or completely depending on items. The items
should be presented in original order. Items regarding
health and negative emotions are for gathering
additional information. For PERMA profile, it is
possible to use 16 items, three domains and one
general question; however, the author recommends
using it in its complete form.

Subjective Happiness Scale ([HNS],
Lyubomirsky & Lepper, 1999) consists of four items
measuring subjective happiness in general, as well as
how one views oneself against one’s own peers. The
questionnaire  allows for assessing internal
consistency. Answers are given on a Likert scale with
1 = never happy at all and 7 = very happy for the first
item, 1 = less happy and 7 = more happy for the second
item, and 1 = not at all and 7 = great deal for the third
and fourth items.

Results

Study 1

According to Study 1 (conducted in 2020), the
mean scores for the variables in question were as
follows: M =8.36 (SD =.90) for workplace wellbeing
(computed with the scores of positive emotions,
engagement, relationships, meaning, and
accomplishment [PERMA’s o = .86]; alternatively,
the total score can be computed with the scores of
negative experiences, perceived loneliness, and self-
reported health state, but the score obtained through
this method was almost the same [M =7.92, SD =.99];
these factors were used for additional statistical
analysis which will be reviewed later), and M = 20.29,
SD = 4.62 (o = .74, maximum score = 28) for
perceived happiness. Respondents’ data for both
variables were normally distributed with satisfactory
internal consistency coefficients for both scales.

In line with the proposed hypothesis, regression
analysis showed that workplace wellbeing positively
predicted perceived happiness, g = .42, t(49) = 3.28, p
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= .002, although wellbeing was responsible for only
18% of variability in perceived happiness, R? = 18,
F(1, 49) = 10.73, p =.002 (see Table 1).
Table 1. Regression (Outcome variable: Perceived happiness, R? = .18).
b SE p 95% ClI
Constant 1.82 5.67 [-9.57; 13.22]
Workplace wellbeing 2.21 .68 42 [.85; 3.57]

Independent samples t-test was performed to test
whether there were any significant differences
between respondents with different
relationship/family status. T-test showed that the
participants who said they were married or in a
relationship (N = 22, M = 8.64, SD = .82) scored

slightly higher on workplace wellbeing than single
respondents (N =29, M = 8.15, SD = .89), t(49) = 2.03,
p = .048, d = .57, 95% CI [.004; .982]. No other
intergroup differences were revealed, including no
significant differences in regard to having children.

Table 2. Correlations between workplace PERMA profile blocks.

P E R M A N H Lon Hap
P 522" 713 523" 4387 -378  501™  -498™ 742"
E | .522™ .586™ .662™ 4007 -0.205  0.177  -.466"  .420™
R | .713™ .586™ .603™ 353" -.299" 4297 -6107  .653™
M | 523" .662™ .603™ 536" -426™ 0.257 -.486" 5117
A | 438" .400™ .353" 536" -0.222  0.237 -0.25 .310"
N | -378" -0205 -299" -426" -0.22 -284" 403"  -.285"
H | .501™  0.177 4297 0.257 0.237 -.284" -400™ 3427
Lon | -498™ -466" -610" -486" -0.25 .403" - -
.400™ .545™

Note. N = 51, *p < .05, **p < .01 (P = positive emotions, E = engagement, R = relationships, M = meaning, A =
accomplishment, N = negative emotions, H = health, Lon = loneliness, Hap = Happiness).

As Table 2 shows, PERMA components were
mainly inter-correlated. In most of the cases, there
were statistically significant positive correlations,
while loneliness and negative emotions correlated
negatively with other blocks of the instrument.
Correlation of positive emotions with relationships
(r(49) = .71, p < .01) and happiness (r(49) = .74, p <
.01) were among the strongest positive correlations,
while the strongest negative correlation, not

surprisingly, included that between loneliness and
relationships (r(49) = -.61, p <.01).

Additionally, a tendency for higher mean scores
(out of maximum of 10) was revealed for almost every
block, especially for the meaning component (M =
9.1). On the other hand, mean scores for negative
emotions and loneliness were fairly low (see Table 3),
suggesting that therapists were less likely to
experience those feelings.

Table 3. Central tendency measures and standard deviations for workplace PERMA components.

E R M A N H HAP  LON
MEAN 8.1 8 81 91 85 39 75 83 2.5
MEDIAN 8.3 83 83 93 87 33 8 8 2
MODE 8.3 9 9 9.7 9 33 9 8 0
STANDARD DEVIATION 13 12 12 09 1 21 22 14 2.5
MINIMUM SCORE 3.7 47 47 63 6 0 1.7 4 0
MAXIMUM SCORE 10 10 10 10 10 83 10 10 8
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Study 2 other significant correlations were found for
To wunderstand the relationships between loneliness.

different scales of workplace PERMA, Pearson
correlation coefficients were computed (See Table 4).

Loneliness significantly (at .01 level) and
positively correlated with meaning, general wellbeing
(at .05 level) and negative emotions (at .05 level). No

No significant correlations were found for the
accomplishment scale with the only exception being
its link to general wellbeing (r(77) = .518, p < .01).

General wellbeing, in turn, had significant
correlations with every scale.

Table 4. Correlations between Workplace PERMA components.

Positive | Engage | Relations | Meani | Accomplis | General Negati | Healt | Loneline

emotion | ment hips ng hment wellbeing | ve h ss

S emotio

ns

Positive 330" .205 .649™ .146 757 589" .284™ | .078
emotions
Engagement .330™ 423" .184 170 576™ .294™ 257" | .037
Relationships .205 423" 193 215 616™ 536" 359" | 127
Meaning 649" 184 193 .000 656" 636" 277 | ATTT
Accomplishme | .146 170 215 .000 518™ 109 178 .050
nt
General 757 576™ 616™ .656™ 518" 712™ 430 | 269"
wellbeing
Negative 589" 294" 536" 636" .109 q127 .398™ | 257"
emotions
Health .284™ 257" .359™ 277" 178 430™ .398™ -.001
Loneliness .078 .037 127 ATT™ .050 .269" 257" -.001
** Correlation is significant at .01 level.
* Correlation is significant at .05 level.

Paired samples t-test was used to examine

At .05 level, statistically significant reduction

potential changes in the mean scores of The
Workplace PERMA Profiler scales in 2022 as
compared to 2020 study (See Table 5).

As shown in Table 5, the only scale that did not
undergo any statistically significant changes was the
positive emotions scale (Mean difference = .40, t =

emerged for the meaning scale (Mean difference =
.33,1=2.047, p <.05) with the weak effect size of .03.

As for the rest of the scales, the mean scores
obtained in 2020 and 2022 were different from each
other at .01 level of significance.

1.68, p > .05).

Table 5. Mean differences between components of The Workplace PERMA Profiler as obtained in Study 1
(2020) and Study 2 (2022).

M SD M SD _ Mean ¢ sig.
(2022) (2022) (2020) (2020) Difference
Positive emotions 8.51 1.43 8.11 1.29 40 1.684 .095
Engagement 6.84 .86 8.03 1.24 -1.19 -6.010 .000
Relationships 7.04 1.11 8.12 1.16 -1.08 -5.314 .000
Meaning 8.75 94 9.08 0.89 -0.33 -2.047 .043
Accomplishment 6.86 1.44 8.48 1.02 -1.62 -7.553 .000
General wellbeing 7.61 76 8.36 0.89 -.75 -4.971 .000
Negative emotions 8.14 1.45 3.88 2.13 4.26 12.596 .000
Health 6.26 1.03 7.49 2.16 -1.23 -3.813 .000
Loneliness 8.29 1.70 2.49 2.52 5.80 14.442 .000
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Reduction in mean scores occurred for the
following scales:
e Engagement (Mean difference = -1.19, t = -

6.010, p < .01), effect size = .21 (strong);

e Relationships (Mean difference = -1.08, t = -

5.314, p < .01), effect size = .18 (strong);

e Accomplishment (Mean difference = -1.62, t = -

7.553, p <.01), effect size = .31 (strong);

e  General wellbeing (Mean difference = -.75,t = -

4.971, p <.01), effect size = .16 (strong);

e Health (Mean difference = -1.23,t =-3.813, p <

.01), effect size = .10 (moderate).

Increase in mean scores occurred for the
following scales:

e Negative emotions (Mean difference = 4.26, t =

12.596, p < .01), effect size = .55 (strong);

e Loneliness (Mean difference = 5.80, t = 14.442,

p < .01), effect size = .62 (strong).

Effect size shows what percentage of difference
can be accounted for by the difference in years.
Specifically, the guideline suggests the following
interpretations of the effect sizes:

.01 = weak effect;

.06 = moderate effect;

.14 = strong effect.

Additionally, t-test was used to examine the
changes in happiness mean scores in 2020 as
compared to 2022 study. No statistically significant
changes emerged between 2020 (M = 4.82, SD =
1.042) and 2022 scores (M = 5.07, SD = 1.156), with
mean difference of -.258, t = -1.29, p > .05.

Prior to performing regression analysis,
correlation was computed between workplace
PERMA and perceived happiness. Strong positive
correlation emerged between the two variables, r(77)
=.748, p =.000.

Linear regression was used to test the predictive
power of workplace wellbeing on perceived happiness
(see Tables 6, 7, & 8). As the tables show, regression
model was statistically significant, F = 97.549, p =
.000.

Table 6. ANOVA.

ANOVA?
Model Sum of Squares df Mean Square F Sig.
1 | Regression 141.414 1 141.414 |  97.549 .000°
Residual 111.624 77 1.450
Total 253.038 78
a. Outcome Variable: Happiness
b. Predictors: (Constant), PERMA

Regression analysis supported the hypothesis,
demonstrating that workplace wellbeing (PERMA)

emerged as a significant positive predictor of
perceived happiness, § =.75,t=9.877, p <.001.

Table 7. Beta coefficents.

Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1| (Constant) -6.007 1.365 -4.402 .000
PERMA 1.763 178 748 9.877 .000
a. Outcome Variable: Happiness
Given the findings, regression equation can be responsible for explaining 56% of the variability in
produced: Happiness = -6.007+PERMA*1.763 (See perceived happiness.
Table 8). As the Table 8 shows, PERMA was
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Table 8. Model summary

Model Summary

Adjusted R
Model R R Square Square

Std. Error of the
Estimate

1 7482 559

.553 1.204

a. Predictors; (Constant), PERMA

Discussion

In the 21t century characterized by constant
challenges, the global reassessment of values and
needs to ensure improvement of relationships between
an employee and an organization never lacks
relevance.

The goal of the present research was to study the
sense of workplace wellbeing among behavioral
therapists employed in Georgia.

Although the research was carried out in a single
rehabilitation center and the limited sample size does
not allow for generalizations of the findings, it is still
possible to make a certain prediction.

The sense of workplace wellbeing of behavioral
therapists is an important factor for the development
of both, rehabilitation centers and ABA in Georgia as
well as for the physical and mental health of an
employee in general. Having analyzed the data of
2020 and 2022, it can be argued that the level of
workplace wellbeing had been decreased significantly
in these two years. In line with our assumption,
workplace wellbeing and subjective happiness were
positively related; moreover, workplace wellbeing
positively predicted subjective happiness. (Lisa C.
Walshl, Julia K. Boehm2, and Sonja Lyubomirsky1,
2018) The results of two studies carried out in 2020
and 2022 clearly suggest that the higher the perception
of workplace wellbeing, the higher the level of
perceived happiness among behavioral therapists. In
turn, as other research shows, perceived happiness at
workplace increases the value of the work for an
employee, their goals, enhances positive relationships,
the sense of belonging to a team, leading, altogether,
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Introduction

Proficiency in a foreign language is one of the
main requirements for employers in the labor market
in the modern world, since in all international firms,
company documentation and business correspondence
are carried out in a foreign language. Knowledge of a
foreign language at a high professional level gives
great prospects to young professionals where there is
a need for knowledge of a foreign language at a high
level. And in modern society, the need for specialists
who speak several foreign languages is growing, so in
many universities students study several foreign
languages.

Foreign languages such as English and German
are studied intensively in many higher education
institutions. But the study of several foreign languages
is associated with a number of difficulties in their
simultaneous mastery. This article discusses the
causes of the main difficulties that arise when learning
German as a second foreign language on the basis of
English. Teaching experience shows that students
who speak their first foreign language (English) have
difficulties in mastering a second foreign language
(German), especially in free expressions in a foreign
language. This is due to the fact that the grammar of
the German language seems to be the most difficult to

Doi: éros¥e https://dx.doi.org/10.15863/TAS.2023.04.120.2

learn, and it should also be noted that most of the
mistakes made by Russian-speaking students when
learning German are due to interference, that is, the
influence of Russian and the first foreign language
(English) being studied on the second foreign
language. (German).

Both the difficulties in learning a foreign
language, and the analysis of errors, and the correction
of errors have long been the subject of scientific
research in various aspects. Most of the work in this
area is related to language difficulties, their prediction
and overcoming.

As for research in the field of teaching foreign
languages to Russian-speaking students studying
German, in this context, the work of K. Kleppin is
interesting, where the author lists some methods for
analyzing speech errors, taking into account different
degrees of learning, discusses the causes of errors,
reflects on the assessment of errors and many options
for correcting [Kleppin 1998]. The works of R.
Schmitt [2011] are of practical importance in
predicting language errors. R. Hessky shows
interlingual equivalent relations and differences that
can cause difficulties in learning foreign languages
[Hessky 1994].
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Thus, the purpose of this article is to identify the
causes of the most typical difficulties in mastering the
grammar of a second foreign language (German) with
the interfering influence of the first foreign language
(English) and the native Russian language and to
consider ways to overcome these difficulties.

To achieve this goal, it is necessary to consider
the main difficulties in studying the grammar of the
German language in a comparative aspect.
Comparative linguistics is a branch of general
linguistics that has been actively developing since the
middle of the 20th century. Important Benchmarking
Research.

Ignatova M.N., Galchenko S.I., Goncharova
N.V. The comparative aspect in teaching the grammar
of German as a second foreign language on the basis
of English began with the book by Robert Lado
"Linguistics over the borders of cultures”, published
in 1957. The basic principles of this work and other
studies in the field of second language learning were
developed in the 1960s and 70s. It was based on the
ideas presented in linguistic relativity (the Sapir-
Whorf hypothesis) that linguistic structures influence
cognitive thinking. In the case of learning a foreign
language, this is an automatic transfer of the system of
rules of one language to another [Lado 1989].

In science, the issue of comparative (contrastive)
linguistics and linguistic typology, their demarcation
or, conversely, their interconnections, has been
actively discussed.

The goal of contrastive linguistics is the study of
two or more languages through comparison and the
identification of similarities and differences at all
levels of the language. The subject of comparative
analysis can be a separate linguistic phenomenon, not
only in two, but also in several languages. The objects
of comparative analysis are phonemes, words,
grammatical rules and even texts at all levels of the
language. Contrastive studies can be carried out on the
basis of several languages [Lutfullina 2017: 16-18;
Sternemann 1989: 80-84].

From the experience of observing students
learning a second language, it is noted that they
basically repeat the same grammatical, lexical,
phonetic mistakes as the previous ones. It was then
that the assumption arose that mistakes were made due
to the fact that the first language studied by the student
interfered with the assimilation of the second.

The main goal of contrastive linguistics is to find
similarities and differences in compared languages.
Particular attention is paid to dissimilar, contrasting
features of languages. The theoretical and practical
goal of the comparative study of several languages is
the development of a partial grammar, the content of
which describes the differences between the grammar
of the native language and the grammar of the target
language [Lutfullina 2017: 16-18; Admoni 1964: 45].

Therefore, the results of a comparison of several
languages are needed to overcome and anticipate the

difficulties and avoid mistakes that arise when
learning a second foreign language.

In this regard, guided by the general, theoretical
and applied tasks of comparative (contrastive)
linguistics, students who study German as a second
foreign language must, under the guidance of a
teacher, master the following skills:

- identify similarities and differences in the use
of language means of the first foreign, second foreign
and native Russian language;

- to anticipate and overcome unwanted
interlingual interference;

- identify similarities and differences in the
compared languages [Lutfullina 2017: 6-7].

Thus, the comparative aspect in teaching the
grammar of German as a second foreign language
helps to solve many practical problems in teaching
foreign languages:

« identification of possible problems in the study
of a second foreign language, appearing due to
interlingual discrepancies;

* selection of grammatical material;

+ definition of stages of presentation of new
grammatical material;

* use of effective teaching methods and ways of
explaining grammatical material,

* development of rational exercises aimed at
overcoming interlingual interference and creating an
effective set of communicative exercises;

* clarification and analysis of typical mistakes
that occur when mastering a second foreign language.

At the same time, it should be emphasized that
students studying German, on the one hand, should be
able to correctly use the grammatical system of the
studied second foreign language when constructing
speech statements, as well as see and identify
similarities and differences between their native and
first foreign languages, and on the other hand , they
must be able to predict possible errors and analyze
statements that do not correspond to grammatical
norms. In addition, they must have a clear
understanding of learning a second foreign language
and the most common difficulties.

An example is a table that compares and
contrasts the grammatical phenomena of several
languages (see table).

"Word Order in a Sentence in German, English
and Russian"

Subject
members

Sie geht heute ins Kino.

Heute geht sie ins Kino.

She goes to the cinema today.

She goes today to the cinema.

She is going to the cinema tonight.

She is going to the cinema today.

She is going to the cinema today.

This table, using a comparative analysis, clearly
shows the features of word order in a sentence in three

Predicate  Minor members Minor

Philadelphia, USA

12

2 Clarivate
Analytics oo



ISRA (India) =6.317

. ISl (Dubai, UAE) = 1.582

ImpaCt Factor: GIF (Australia) =0.564
JIF = 1.500

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 3.939 PIF (India) =1.940
ESJI (KZ) =8.771 1Bl (India) =4.260
SJIF (Morocco) =7.184  OAJI (USA) =0.350

languages. Therefore, based on this example, one can
make clear generalizations and conclusions about this
grammatical phenomenon of the German language.
The selected grammatical material and a
specially designed set of exercises should allow
students to perform communicative exercises and
tasks using specially selected authentic material.
Authentic communicative exercises help to use
various grammatical forms and constructions in the
preparation of sentences and dialogues, as well as
monologues. It is necessary to evaluate any
grammatical phenomenon before its inclusion
Ignatova M. N., Galchenko S. I., Goncharova N.
V. Comparative and comparative aspect in teaching
the grammar of German as a second foreign language
on the basis of English in an educational and
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Introduction

The requirements to distinguish between
language and speech were a great positive event in
20th century linguistics. The "language and speech™
dichotomy was scientifically substantiated by F. de
Saussure. Despite this, it is the real essence of the
matter is only now being expressed. The proof of this
is that speech linguistics has received a special
scientific status today we will see. This, of course, is
inextricably linked with the name of Saussure. The
scientist gave a lecture on general linguistics to the
students of the University of Geneva emphasized the
following: "Yes, gentlemen, | ask you to notice the
same linguistics, but the field of it is very wide.
Linguistics consists of two parts: one is passive close
to the language, the other active in speech".

It seems that F. de Saussure predicted in his time
that linguistics should be divided into two parts:
language and speech linguistics. Obviously,
languages until the present period of the development
of the science of linguistics problems were thoroughly
studied. However, the scientific basis of speech
linguistics has just been recognized and it is being
given a chance to live.

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2023.04.120.3

In our opinion, this is of great importance, since
at the same time the problems of external linguistics
have also taken place on the agenda of our research,
through which the human factor is also the most
powerful cognitive-pragmatic tool is being studied.
Therefore, he emphasizes that 21st century linguistics
has an anthropocentric status.

It should also be said that all issues studied by
cognitive linguistics require the substantive aspects of
language elements. In addition, such issues are
investigated in foreign linguistics includes objects. In
other words, the problems of cognitive linguistics are
the system, its realization, internal system unit’s deals
with issues such as their connection, their transfer
from language to speech, etc. The main research
objects of cognitive linguistics, in our opinion, is
integral with the communicative function of language
will be connected. Therefore, E.A. According to
Popova, cognitive linguistics is not the only field that
studies the relationship between language and the
human factor we completely agree with his opinion.
The following comments he made in this regard are
instructive: "... anthropological epithet is the most
convenient and correct concept in the study of the
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current paradigm of the language. After all, it is
possible to study not only the cognitive nature of the
language, but also its functional and communicative
aspects” [4, 71].

In today's linguistics, the text is shown as the
main unit of the communicative process, in which all
the units of the language intersect. However, the text
consists of sentences. Of course, we note in the text
that the language is used in speech in a broad sense.
But it should also be said that the individual use of
language occurs through sentences. Therefore, it is
appropriate to interpret the sentence as the basic and
minimal unit of the communicative process.

In modern linguistics, a unit of communication
is called a discourse. And the sentence
(BbIcka3biBanme) in most cases requires this very
thing.

At this point, although there is a digression, we
found it necessary to briefly dwell on the concepts of
phrase and sentence. Both concepts of sentence and
phrase are actively used in our language. However,
phrases and sentences are not mutually exclusive
concepts. The concept of a phrase includes all the
syntactic structures used in our speech in most cases.
In it neither predicative devices nor non-predicative
devices are distinguished. The concept of a sentence
includes a grammatical event, and therefore it is
special requires a category.

However, it should also be said that in many
sources, the concept of a phrase is interpreted as a
common phenomenon with a sentence. And in some
cases the main attention is paid to the concept of a
sentence. The concept of speech remains secondary.
In this regard, V.B. Kasevich notes the following:
"Sometimes we even come across comments that the
concept of a sentence was invented by linguists, but in
practice there is no such unity" [2, 95].

Emil Benvenist emphasizes that the individual
act, which is an important tool when we use language,
first of all activates the speaker as a parameter of the
speech process. Until a sentence is formed that the
language exists in the form of a unique opportunity,
and that after the speech process begins, it acts on a
person through sounds specifically mentions that it
becomes an active tool that creates conditions [1,
313].

In our opinion, it is in this process that the
speaker's pragmatist activity begins, and the linguistic
units necessary for each sentence are gradually
transferred from language to speech. Otherwise in
other words, at the same time, the inductive method of
using language units in speech is active, and as a
result, the text is formed. From a pragmatic point of
view, this is the illocutionary plan of the speaker will
be done.

Of course, all these events are connected with the
communicative process, because in this place the
speaker (human factor) plays an important role. W.L.
Chafe emphasizes that the psychological state of the

speaker and the listener is also important. In his
opinion, thinking the semantic structures associated
with the language become phonological structures in
the human brain, and thus linguistics has an integral
connection with the thinking process (cognitive). It is
difficult to study any language phenomenon without
taking into account human thinking, in other words,
what is happening in his mind [7, 47].

It seems that U.L. in Chafe’s linguistic views, the
main focus is on learning the language based on
inductive that is, private knowledge. However, these
views of the scientist, in our opinion, constitute only
one side of the general issue. In fact, linguistic
research is inextricably linked with the issue of
language knowledge. As most of the problems are
related to the language, in particular, to the issue of its
practical application in this speech, it forms a unity
with the cognitive potential of the masses [3, 199].

However, U.L. Chafe's comments that the
participants of the communicative process are always
related to the non-linguistic environment and that this
is important in the use of language in speech is
instructive [7, 47]. As a result of the functional
activation of language units takes place in the
environment of pragmatist factors. The speech
environment plays an important role in this. Proof of
opinion is the use of a specific language unit it is
possible in the speech environment and it can be
observed that it is negated in the second environment.
In this process, of course, the context has a lot of
influence. According to E.V. Paducheva, many words
cannot mean an independent meaning by themselves.
In most cases, words that come out of context are
plural, and when they are used in a sentence, they
require a single meaning unit (nominative unit). In
addition, despite the fact that word used in the
sentence is singular, the sentence is general the
content may not come from the meaning of these
words [5, 12]. Such a description of the problem
means that every word (or to the nominative unit of
the language) indicates a specific meaning only in the
context, in the chain of syntagmatic lines.

It should also be said that the acquisition of
functional value of language units in the process of
their use in the syntagmatic line can be more perfectly
and clearly observed when the analysis of language
material is approached from the system-structural
point of view. In other words: "In the study of speech
activity and problems related to it, the approach to the
description of the problem from the system point of
view is considered the most effective tool" [6, 24].
E.V.Panomorenko rightly emphasizes the following:
“Language is a system where each of the units
functionally related to each other [6, 12].

Language system can be understood in two
ways: 1. As a methodological principle. 2. In the form
of an immanent (free from external influences) feature
of the language. Of course, these concepts are
interconnected, and one requires the other to exist.
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However, the second of them is of great importance in
studying the functional value of language units is
enough. The main reason for this is that the language
system (meaning the internal immanent characteristic
system) has synergistic power. If synergy itself if we
understand it as management, then the fact that the
language system has such a quality does not require
an explanation.

At the moment, we are emphasizing the concept
of the language system. But with this he wants to deny
that speech is also a complex system we are not
Undoubtedly, speech also operates within this
synergetic force. It is inevitable that the human factor
will be involved in this process. But at the same time,
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Introduction

The trends of global change in the world shows
that in the period before the pandemic, the rate of
growth of the tourism sector in the GDP of the
countries of the world has increased significantly.
"According to the data of the World Tourism
Organization (WTO), in 2019, the amount of income
received from tourist activities on a global scale is
1478 billion. US dollars, and the annual tourist
turnover is 4700 billion. amounted to US dollars. The
share of the tourism sector in the world gross product
was 10.4 percent (9.2 trillion US dollars), the number
of people employed in the sector was 10.0 percent, and
the investments made in the capital for the
development of the sector were 4.4 percent [8]". In
turn, in countries with high tourism potential, the
problems of compensating the losses related to
inbound tourism through the development of the
domestic tourism sector, developing the domestic
tourism sector within the existing potential and
improving the management processes to level the
level of recession in the economy remain relevant.

In the context of the comprehensive
development of tourism services in New Uzbekistan,
structural changes are being implemented It shows
that it opens wide opportunities for the development
of domestic tourism. "The development of the

domestic tourism sector in the development strategy
of New Uzbekistan will increase the number of local
tourists to 12 million and increase the number of
foreign tourists visiting the republic to 9 million to
reach and ...to double the number of people employed
in the field to 520 thousand people in the period until
2026, to develop the infrastructure of tourism and
cultural heritage objects, and to effectively use more
than 8 thousand cultural heritage objects [1]” such
tasks are defined . The successful implementation of
these tasks in the process of managing the activities of
the domestic tourism sector in our country, effective
use of existing tourist resource components,
assessment of the effect of the sector on the
development of the regional economy, use of
competitive advantages in the activities of enterprises
of the sector, management of possible risks,
development of strategies for the recovery of the
sector in the conditions of socio-economic crises
requires improvement of exit processes.

Analysis of literature on the topic.

The field of tourism includes small socio-economic
systems, each of which has its own internal complex
structure and goals, which can move from one system to
another under the influence of various changes. In the
world, the activity that is considered the main subsystem of
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tourism is social because it implements the right to rest, the
right to freedom of movement, the right to spa treatment,
the right to access cultural values and other basic rights.

According to A. Kosolapov, "domestic tourism
is one of the certain segments of tourism that provides
economic development of a country or region [2]".

A.Trubin defined that "domestic tourism is one
of the types of tourism, which means that citizens of a
certain country travel within this country [4]".

. Tokhliev "distinct from other forms of
domestic tourism is the travel of citizens permanently
living within the borders of their country to a
temporary visitor place (without paid activities) for
tourist purposes, the travel of citizens permanently
living in the territory of the country to other regions,
the crossing of state borders and tourist formalities of
domestic tourism signs such as not being related to
[4]".

T.Yu.lvanitskaya's research work, the structural
structure of domestic tourism includes activities with
the following purposes [5]: recreation in recreation
areas and resorts; treatment-rehabilitation recreation;
organization of excursions and tours to historical,

cultural and natural attractions; use of gastronomic
tourism services; use of active and extreme tourist
services; use of pilgrimage tourism services; use of
ecological tourism services; use of sports tourism
services; use of agrotourism services; use of business
tourism and other types of tourist services.

Research methodology.

This article used the methods of systematic and
logical analysis, comparative analysis. In particular,
the opinion of economists regarding the management
system of tourist enterprises was studied and a
systematic and logical analysis of their scientific
views was carried out. Theoretical information was
systematized from general to specific.

Analysis and results.

If the above-mentioned tour operators and tourist
agencies are included among the organizers of
domestic tourism services, the providers of tourist
services are structures that offer basic and additional
services based on tourist resources (Fig. 1).
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Figure 1. Domestic tourism services created and done increase structures®
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In the activities of domestic tourism systems and
enterprises, management follows the traditional
management laws and principles, and structures
engaged in domestic tourism activities also operate
within the framework of generally defined
management goals, functions and tasks. However, the
processes of managing domestic tourism activities
also have specific aspects that differ from other
systems and enterprises of the economy.

"In the process of managing activities in the field
of domestic tourism, together with general functions
such as marketing, planning, organization,
coordination, promotion, accounting and control
functions, specific functions such as management of

main activities, management of additional services,
management of service quality, and labor and salary
management implementation is ensured [7]".

In 2014-2020, the level of tourism consumption
in the country increased steadily due to the increase in
the population and the improvement of living
standards. If in 2014 the volume of tourism
consumption within the country is 13576,2 bin.
amounted to 27696,0 billion soums, by 2019 this
indicator has increased more than 2 times. However,
in 2020, in the context of the pandemic, the demand
for tourism services decreased by 2,5 times compared
to 2014.

Table 2. Tourism in Uzbekistan main indicators dynamics [9]

No Indicators Years
2014 2015 2016 2017 2018 2019 2020
q [Country  domestic  tourism| ya576 5 | 140107 | 13772,5 | 16568,3 | 20561,3 | 27696,0 | 52712
consumption, bln. sum m
The field of tourism by offer
2 |done services volume, billion| 6651,7 | 7203,8 | 7809,0 | 8261,9 | 8658,4 | 9333,8 8540,4
sum m
He is employed in the field of
3 [tourism population, thousand| 185,0 188,4 170,9 187,6 201,0 230,5 189,2
people
The field of tourism with connected q service show fields activity results
Live and eating services,| 11187 | 13005 | 15025 | 1693,8 | 18239 | 1967,1 | 16902
billion sum m
4 ["Culture and art, billionsumm | 354,6 373,5 4147 439,3 547,8 655,8 624,5
ransport and storage, billion| 4 55 5 | 149057 | 15725,5 | 17509,0 | 187134 | 19950,6 | 19520,2
Trade services, billionsum m | 12717,6 | 14095,8 | 15325,2 | 15483,6 | 16275,4 | 17429,9 | 17724,1

At the same time, the development of the tourism
sector has a multiplying effect on the development of
networks and industries that cross the lines of activity.
In particular, the development of tourism has an
impact on the development of accommodation and
food services, culture and art, transportation and
storage services, and retail trade, which are the main
links of the service sector. The analysis of these
indicators also shows parallel trends in the level of
development of service industries related to the main
tourism industry.

The state of development of domestic tourism
services has been analyzed based on domestic tourism
resources at the country level and the activities of
entities involved in economic processes based on their
use.

Factors that ensure the development and
activation of the field activity in real conditions have
been studied through a model that assumes the
influence of factors on the effectiveness of domestic
tourism activities in the regions.

In the course of the research, the internal tourism
cluster was studied as an organizational structure
based on innovative activities, but in the study of the
structural structure of this structure based on a
systematic analysis, an attempt was made to form its
optimal structural structure from the point of view of
management. In this case, the composition of the
domestic tourism cluster was divided into 5
complementary complexes, which include enterprises
in different areas of activity (Fig. 4).
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Picture 4 . _ Domestic tourism cluster structural structure?

In 2019, before the pandemic, 10,3% of the
global GDP was generated in the tourism sector, while
the sector generated 330 million. a person is
employed. The field of tourism total the world 6,5%
of exports and total the world services 27,2% of
exports organize did [10]. But today's in the day The
whole world touristic organization (BTT) information
according to "world tourism industry approximately
450 billion US dollar loss possible [11]”.

The purpose of the research conducted in the
direction of scenarios for recovery of the industry in
crisis conditions is to develop scenarios for getting out
of the crisis and bringing the industry to the previous
development trend based on a comprehensive analysis
of measures to support the tourism industry in the
conditions of global and domestic experience in
modern conditions. In the process of achieving this
goal, it is appropriate to conduct research based on the
following directions:

-assessment of the main problem points of the
tourism sector in the crisis;

-systematization of the world and domestic
experience of supporting the tourism sector in the
current conditions;

2Developed based on the author's research.

-assessment of the possible scenarios for the
restoration of the tourism sector, taking into account
the measures taken and the developing trends.

Conclusions and suggestions

Based on the results of the research presented
above, we came to the following general conclusion:

Based on the systematic approach, a
classification model of the main subsystems and
functions of the organization and management of
domestic tourism was developed. A study of existing
models shows that there are no models based on the
separation of subsystems in the classification. The
theoretical structure of the classification model of the
organization and management of domestic tourism
activities is formed on 4 main sub-systems;

-coefficients of difference that allow for a more
accurate assessment of the level of disproportion of
tourism development by region and the level of
regional risks have been determined;

-coefficients of regional disparity reflect the
level of differences in the development of the
domestic tourism industry in the regions of the
country and the general level of inequality compared
to the similar index of other regions;
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-although the internal tourism cluster was
studied as an organizational structure based on
innovative activities, based on the study of the
structural structure of this structure based on a
systematic analysis, its optimal structural structure
from the point of view of management was
determined in the form of a structure divided into 5
complementary complexes, including enterprises in
separate areas of activity formation is recommended,;
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Introduction

In recent years, the reforms aimed at the
development of the food industry in our country are
aimed at improving the economic mechanism of
enterprises operating in this field, technically and
technologically updated the production processes,
turning the food industry into the leading industries of
the country, expanding the types of food products, and
improving their quality. In particular, given that the
population of our country has been increasing in
recent years, the demand for food in the consumer
market is also increasing, the development of the food
industry in the coming years creates the need to

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2023.04.120.5

improve the efficiency of the economic mechanism of
enterprises operating in this area.

In recent years, due to the fact that priority is
being given to reforms aimed at the development of
the production of consumer products in the industry of
our country, the development of the price index of
production by enterprises has been having a
downward trend. According to the analysis, in 2016-
2021, the producer price index of products produced
by food industry enterprises decreased by 7.7
percentage points, from 114.1% to 106.4%,
respectively. In particular, the production prices of
beverages decreased by 4.4% during the studied
period (see Table 1).

Table 1. Growth trends of producer price index by food industry enterprises in Uzbekistan, in percentage*

Indicators 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2016/2021
Manufacturing industry 114,1 135,1 129,0 124,8 108,7 114,9 121,1
including,

Production of food products 114,1 | 1070 | 1276 | 119,6 | 106,1 | 106,4 113,5
Production of beverages 126,1 | 118,4 | 117,8 | 1181 | 107,9 | 1217 118,3

!t Compiled by the author based on the information of the State Statistics Committee of the Republic of Uzbekistan
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| Production of tobacco products | 1198 | 1139 | 1239 | 769 | 1464 | 1168 | 1163 |

At this point, it is appropriate to pay attention to
the development trends of the consumer price index of
food products. According to the analysis, in 2016-
2021, the average annual growth trend of the general
consumer price index in our country was 111.8
percent, while the consumer price index of food
products has a higher growth than the above average,

the average growth trend was 112.7 percent. (see
Table 2). At this point, it should be noted that the
growth trends of the product production price index of
the food industry enterprises of our country are
characterized by low annual growth indicators
compared to the price index of food products in the

consumer market.

Table 2. Growth rate of the consumer price index in Uzbekistan, in percentage?

2016 | 2017 | 2018 | 2019 | 2020 | 2021 | Average growth in 2016-2021
Consumer price index 105,6 | 109,5 | 117,5 | 114,5 | 112,9 | 110,8 111,8
Including
Goods 104,1 | 109,6 | 118,8 | 114,3 | 113,6 | 111,6 112,0
Food products 99,6 | 107,8 | 120,1 | 116,9 | 117,2 | 114,3 112,7
Non-food products 110,2 | 111,7 | 117,12 | 111,1 | 109,1 | 108,3 111,2
Services 111,6 | 109,0 | 112,1 | 115,5 | 110,6 | 108,2 111,2

The difference between the annual growth trends
of the index of production prices of food industry
enterprises and the index of food prices in the
consumer market is characterized by a dynamic trend.
According to the analysis, the growth trends of the
consumer price index of food products in recent years
have shown that the enterprises of the food industry
have had higher growth trends compared to the index
of production prices (see Figure 1). This situation
indicates that reforms aimed at increasing the
efficiency of the economic mechanism of food
industry enterprises cannot have a sufficiently positive
effect on the index of food products in the consumer
market. It is also possible to conclude that the
consumption price index of food products has grown
higher than the production price index due to the

15,0
10,0
50
0,0
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-15,0
-20,0

0,8
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increase in the need for food products in the consumer
market due to the increase in the population of our
country.

Taking into account the above circumstances, it
will be possible to increase the volume of production
of food products, improve the quality of products and
reduce their consumer prices by developing
scientifically based scenarios aimed at increasing the
efficiency of the economic mechanism of food
industry enterprises in our country. Taking into
account this situation, in the context of the
implementation of the Development Strategy of New
Uzbekistan for 2022-2026, forecast indicators for the
development of the economic mechanism of the food
industry enterprises of our country were developed.

9,5
. 6,9

i 2020 i 20211

Figure 1. The difference between the production prices of food industry enterprises in Uzbekistan and the
growth trends of consumer price indices of food products, in percentage

2 Compiled by the author based on the information of the State Statistics Committee of the Republic of Uzbekistan
3 Compiled by the author based on the information of the State Statistics Committee of the Republic of Uzbekistan
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First of all, basic, inertial and mobilization
scenarios aimed at increasing the volume of food
products produced in the food industry in our country,
including Andijan region, were developed. The
developed forecast indicators were calculated based
on the interpolation method using the MS-Excel
program.

In order to evaluate the position of Andijan
region in the development of the country's food
industry, based on the method of calculating forecast
indicators developed above, basic, inertial and
mobilization forecast indicators were calculated for

the increase in the production volume of regional food
industry products. Table 3 below shows the results of
the correlation-regression analysis conducted in 2010-
2021 to determine the internal relationship between
the indicators of the production volume of food
industry products in the Andijan region and the time
factor. According to the calculations, the internal
correlation between these two factors was
significantly strong, and the correlation coefficient
representing it was equal to 0.81. This indicator was
found to be 0.1 lower than the national average.

Table 3. The results of the regression analysis conducted in order to assess the relationship between the
production of food industry products and the time factor in Andijan region*

Indicators The value of indicators
Multifactor R 0,899268
R-squared 0,808682
Normalized R-squared 0,787425
Standard error 4474,693
Period of observations 11

Also, the interpolation method used in the
calculation of forecasts developed for the republic was
used to determine the basic, inertial and mobilization
scenario indicators for the development of the volume

of food products in Andijan region. Information about
the statistical values necessary for the calculation of
prognostic indicators is given in Table 4 below.

Table 4. Statistical values of forecast indicators of food industry production volume in Andijan region®

Statistical indicators The value of statistical indicators

Alpha 1,00
Beta 0,00
Gamma 0,00
MASE 3,48
SMAPE 0,23

MAE 5 275,36

RMSE 5 528,83

According to the results of the calculation, the
results of forecast indicators for the production of food
products in Andijan region are characterized by the
fact that they are significantly higher than the
indicators of the republic. This situation indicates that
the region is a regional "growth point" for the
development of the country's food industry.
According to the basic scenarios for the development
of the production volume of food industry products in
Andijan region presented in Figure 2, the volume of

4 Compiled by the author
5 Compiled by the author

products produced in the food industry of the region
may increase by 1.1 times in the medium-term
perspective. This indicator was found to be 10%
higher than the base indicators for the republic.

According to the inertial scenarios, it was found
that in the medium-term perspective, the increase in
the production volume of food industry products in
Andijan region is 15% higher than the indicator for the
republic, and it can increase by 1.5 times in the
forecast period (see Figure 2).
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Figure 2. Forecast indicators on the development of the production volume of food industry products in
Andijan region, in billion soums®

According to the mobilization forecast
indicators, it was determined that the production
volume of food industry products of the region will

increase by 2.1 times in the medium-term perspective.
According to calculations, this indicator is 40% higher
than the national indicator.

Table 5. Equations for calculating forecast indicators for the development of the production volume of food
industry products in Andijan region’

Scenarios Calculation formulas
Basic y = -35,408x? + 2596,3x - 2806
Inertia y = 44,359%° + 1620,6x - 742,83
Mobilization y = 190,67x° - 47,896x + 2549,8

In table 5 above, the equations for calculating
basic, inertial and mobilization forecasts for the
development of the production volume of food
industry products in Andijan region were given.

In our opinion, during the development of state
programs aimed at the development of the food
industry of our country in the following years, based
on the calculation of scientifically based forecast
indicators for the development of the food industry in
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Introduction

The current experience of many developed and
leading countries of the world economy proves that
competition and access to world markets, first of all,
gradual economic reform, structural changes and
deepening diversification, intensification of new high-
tech enterprises and industries, can be achieved by
accelerating the process of modernization and
technical renewal operating capacity.

The market in our Republic is becoming
saturated with goods; the stable structure
infrastructure are being formed; economic players are
getting more independent; good conditions for the
development of food industry entrepreneurship is
being developed. In recent years, this issue in
Uzbekistan has received much attention. As the
positive changes taking place in the economy of the
country, the growth of food production and the
strategy of output of products to international markets
are crucial. This, in turn, demonstrates the importance
of efforts to study the food market in the country, to
establish production and encourage staff. Thus, the
study of the consumer market requires meeting the
demand and needs of the population for food, as well
as the effectiveness of joint ventures.

1. Analysis of literature on the topic.

The theoretical and practical aspects of
entrepreneurial activity as well as the efficiency of
entrepreneurial activity were studied by foreign

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2023.04.120.6

scientists G. Viskel, S. Yankov, M. Desai, P.
Gompers, J. Lerner, L. Kipper, L. Leyven, R. Rajan,
T. Ovaska, R. Sobel, Y. Ukdogruk [2,4,5,10,11] and
others. In particular, the scientific-practical and
theoretical approach to the consumption of foodstuffs
was studied by foreign scientists A. Borkim, J.
Connor, R.P. Kohls, Yu. N. Yul [6].

The research of scientists of the Commonwealth
of Independent States (CIS) A. Alferev, E. B. Konnov,
V. Denisov, G.M.Zinchuk, V. Kamaev, A.A. R.
Bekov, V. Vlasov, E. Kiselev, A. Blinov, S. Borisov,
N. Burmistrov, Kudryashov, A. Pustuev, OP
Presnyakov, I. Stukanov et al. [1, 2, 6, 12, 13].

Scientific  studies of local economists
Kh.Abulkosimov, |.I1skandarov, M.lkramov,
N.Makhmudov,  K.Muftaydinov, = N.Murodova,

V.Shepelev, A.Kodirov, N.Kosimova, S.Gulyamov,
R.Gaybullaev [7, 8] are aimed at creating the scientific
and theoretical foundations of the problems of
entrepreneurship. In particular, the researches of
R.Gaybullaev were aimed at improving the economic
mechanism of entrepreneurship development in the
Republic of Uzbekistan, N.Muradova paid special
attention to improving the theoretical foundations of

state support for small business and private
entrepreneurship.
Theoretical ~ conceptual aspects of the

development of the food industry, increasing its
economic efficiency are discussed in the scientific
works of L.Abdukhalilova, M. Azlarova, N.
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Ziyavutdinova, O. Ismailov, T. Maksudov, B.
Nosirov, B. Mamaev, D. Dzhalolova, G. Madiyarov,
N. Saidakhmedova, I. Boboev and A. G. Abdullaev
[9]. In particular, in the scientific works of B.Nosirov,
the features of the formation and development of the
regional food market were studied, the research of
1.Boboev examined the formation of a strategy for the
production of competitive products based on the
localization of the food industry of the Republic of
Uzbekistan, and A.Abdullaev’s studies studied the
economic and geographical characteristics and the
territorial composition of the Khorezm region, as well
as the creation of regional clusters of the food
industry.

2. Research Methodology

In the course of the study, research methods of
induction and deduction, time series, economic
statistics, analysis and synthesis, statistical grouping,

monographic research, and other methods were used
to increase the competitiveness of food industry
enterprises.

3. Analyzes and results.

The share of production of food industry
enterprises operating in the Republic of Uzbekistan
for 2003-2022 in the GDP has changed in the
following order. (Picture 1).

The ratio of the food industry to GDP has
increased from 11,2% to 10,2% in 2003-2022, and the
ratio of total industrial output has increased from
12,3%to 17,6%. This is due to the fact that the volume
of gross domestic product production increased by
452% in 2008-2022 compared to 2003-2011.
Particularly, the increase was mainly due to industrial
production, where the volume of production of food
products actually did not decrease.

35
30 r T | |—= The ratio of
Loz T 4w |1 the food
6 B industry to the
25 l L L L industry
123 i P total industry
20 1 95 I =114 : mEmEataEeE
9,
15 - = — =
I o —o— The ratio of
2
10 b Lo Lo L, b g the food
5 . ! s o industry to
5 GDP
0

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Picture 1. Ratio of Production of Food Industry to General Industry and GDP (in%o)[14]

As a result of grouping of the regions of the
Republic of Uzbekistan with the share of production
of foodstuff industry, the highest growth was observed
in Tashkent city (24.3%), Samarkand region (21.3%),

Tashkent region (20.1%) and the lowest in Navoi

region (6.6%), the Republic of Karakalpakstan
(6.3%).

Table 2. Classification of the Republic's regions by the share of production of food industry

. _— Groupin Structure of Groups (Region and Cit
Grouping criteria Ievgl ’ and Its Sharpe ((%)gin 2022 Y
Highest Tashkent city (24.3%), Samarkand (21.3%), Tashkent region (20.1%),
Share of the region High Andijan (15.8), Fergana (14.0%), Kashkadarya (13.4%),
in the food industry Average Surkhandarya (13.2%), Bukhara (11.8%), Namangan (11.7%),
Low Khorezm (10.5%), Jizzakh (10.3%), Syrdarya (9.7%),
Very Low Navoi (6.6%), the Republic of Karakalpakstan (6.3%),
Highest Namangan (17.1%), Tashkent city. (16.3%),
The share of the High Karakalpakstan (15.9%), Karakalpakstan (10.2%), Jizzakh (10.1%),
region’'s population Tashkent region (10.3%), Bukhara (10.3%), Qashgadaray (10.7%
in employment Average Sirdarya (9.7%), Ferghana (9.3%), Surkhandarya (9.1%), Andizhan (8.7%),
Low Khorezm (6.9%), Navoi (6.5%),
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Also, average growth rate in 2022 was 9.1%. As
can be seen from the study of grouping among the
regions and cities, the increase in the number of
business entities in the food industry has had a positive
effect on the employment of the working population
in the country. Therefore, the average share of food
business in the economy of the republic in 2012 is
14.3%. The highest indicator was achieved in
Namangan region (17.1%), Tashkent city (16.3%) and
Khorezm region (6.9%) and Navoi (6.5%).

4. Conclusion
Combining the production process in order to
maintain economic stability in the industry will lead
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THE SPIRIT ASYMBOL OF FLOWER AND A LYRICAL HERO

Abstract: In this article, special attention was paid to one of the most used images in Alisher Navoi's ghazals -
flower and cypress. In it, it is thought that the flower is not only a means of artistic representation, but also has a
knowledge and mystical meaning and is widely used in symbolic meanings.
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Introduction

It is known, that the great figures of Eastern
poetry used the image of flowers in poetry in order to
increase the effectiveness of their works. The flower
played an extremely important role in giving the work,
especially elegance and delicacy. By using flowers in
different ways, the image of beauty and sophistication
in the human spirit and situations has gained
brightness.

Alisher Navoi's work can be viewed as a
complex, perfect lesson, which is adapted to the truths
of Islam with attention to content, and many concepts
of the theory of Sufism's unity of existence are
transferred to the artistic text. They are embodied in
the essence of the poet's mystical works, books on
religious topics, a series of epics, and many individual
poems that entered his lyrical collection.

Materials and Methods

Mental state of Honest, his inner experiences, the
stages of exhaustion, the heartaches[12: 3-4; 12-20.]
of the soul who lived in Khokdon Gharibistan[4:112.]
since time immemorial, the heartaches were written in
the following ghazal, which was included in the
"Gharayib us-sigar" collection, with the help of
traditional images, concepts, symbols and reforms. In
the poem, we are listening to the moans of the heart,
striving for its ideal, striving for its Creator, endlessly
confused by beauty. The hero of the poem, which is

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2023.04.120.7

written in the size of traditional 7 byte, has priority to
reach the vase of cypress and flower.
Butmadi gulshan tavofi birla bag ‘rim yorasi,
Bermadi o ‘tumg ‘a taskin sarvu gul nazzorasi.

Bir zamone sarvu bir dam gulga ko'p qildim
nazar,
Bo ‘Imadi ul sarvi gulrux furgatining chorasi.

Gul bila sarv istabon gulshan sari mayl aylamas,
Dashtdin ul sarvi gulruxsoraning ovorasi.

Qaddi hajrida har ohim dudi sarvedur baland,
Yuzidin ayru guledur ko ‘kragim har porasi.

Sarvu gul maftuni bo ‘Imakim nigoru zeb uchun,
Sindurub har dam uzar oni falak makkorasi.

Sarv o ‘qdur, gul tikan, bog “ichra to ko z ollidin
Borg‘ali ul sarvi gulruxning qadu ruxsorasi.

Ey Navoiy, sarvu guldin kechki, gaddu yuzidin

Bor emish yuz yilchilig® yo‘l sarv ila gul orasi.
[5:628.]

Flower is one of the bright and widely used
images of Eastern literature, which is formed from the
root "gulzor, gulshan, gulistan”, "gulroy, guluzor,
gulyuz", *"gulgun, gulrang, gulnor, gulira'no”,
"gulgasht, gulbong, gulfishon, many words such as
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rose, flower leaf, flower season, flower spring" lead
the artistic image. Similarly, a number of compound
nouns such as "sarvkomat", "sarvi suman", “sarvi
sanobar”, "sarviboy" created from the word "sarv"
created complete landscapes side by side with flowers.

According to Sufiy literature, both images
embody symbolic content and are often seen as
complementary entities [9:513.] In fact, just as the
flower represents divine beauty in the mystical
language, it also carries the symbol of Muhammad
(s.a,v.). For this reason, the expressions "vardi
Muhammadi” or "flower of Muhammad" are often
found in classical literature. On the other hand, since
the cypress symbolizes unity (unity), and the flower
represents kasrat (plurality), it is necessary to
understand the unity hidden behind kasrat in the words
"cypress flower"[10:62.]

So, let's look directly at the first byte of ghazal.
It uses relative nouns that combine similar concepts:
gulshan, bagir, yara, ot, sarv, gul. In this case, the
word "gulshan" is a garden with flowers, a garden, a
flower garden, and it naturally symbolizes the
absolute conquest and opening of the soul, the turning
of the soul's heart to enlightenment and gnosis.

Butmadi gulshan tavof'i birla bag ‘rim yorasi,

Bermadi o ‘tumg ‘a taskin sarvu gul nazzorasi.

Comment:

The wound of my heart did not end with gulshan
worship,

The sight of the cypress flower did not comfort
me.

In the education and training of the Murshid, the
soul of the honest who has achieved the status of
Enlightenment by fulfilling certain requirements of
the Sharia and Tarigat is wounded. Although he
circumambulates the gulshan seven times in order to
cure him, the mud of the lake cannot heal his wounded
heart. When Jilla built, her heart burning in the flame
of love could not be comforted. Even by looking at
cypresses and flowers. After all, the cypress tree,
which reminds of the fair, flawless height of the man,
and the flower, which reminds of the rosy face of the
beloved, should comfort the lover. But it didn't
happen, the reason for this becomes clear in the next
verse.

Bir zamone sarvu bir dam gulga ko'p qildim
nazar,

Bo ‘Imadi ul sarvi gulrux furqatining chorasi.

Although | looked at a cypress and a flower
again and again, that cypress could not be a remedy
for the hardships of my separation from the cypress.
Here, "one time", "one breath” is a merciful breath

consisting of the favor of the Most High.

! Tavof — haj yoki umra amallaridan biri bo‘lib, Ka’bani yetti karra
aylanishdir.

Gul bila sarv istabon gulshan sari mayl aylamas,

Dashtdin ul sarvi gulruxsoraning ovorasi.

The True Lover, who has taken up the trouble in
his desire to get hold of his rich, flower-faced lover,
does not enter the gulshan in the sarvigul pilgrimage,
because the fire of love burning in his heart has
already turned the gulshan into a desert.

Sarvu gul maftuni bo ‘Imokim, nigoru zeb uchun,

Sindurub har dam uzar oni falak makkorasi.

Those who seek the status of real love, who are
sincere in their intentions, who seek the pleasure of
God, who hope for the intercession of Muhammad,
peace and blessings of God be upon him. , that is, it
breaks the heart and breaks the leaf-shaped heart like
the leaves of a cypress flower. In the verse, it is
warned that any hard-hearted person on the path of
fraud will be thrown into the absence and abstraction
by the sharp wind and storm of time. Symbols of
flowers and cypresses found in each byte connect the
ghazal verses as a composite chain, both in form and
content, and the poet's use of them in each byte hides
a certain aesthetic intention. Forever lover - yearning
for the beauty of God, his feelings of longing for his
beloved friend and prophet of the end of time
Muhammad, may God bless him and grant him peace,
are reflected.

Sarv o ‘qdur, gul tikan, bog‘ ichra to ko z ollidin

Borg ‘ali ul sarvi gulruxning qadu ruxsorasi.

Ey Navoiy, sarvu guldin kechki, gaddu yuzidin
Bor emish yuz yilchilig‘ yo ‘l sarv ila gul orasi.

In the last bytes, the poet begins to speak about
the artistic interpretation of eternal truths. Above, we
talked about the fact that the cypress refers to the
oneness of God in the educational sense or to the
honest of unity with the original source of wealth, and
the flower is the appearance of grace and pleasure.

The poet urges him to abandon the flower, which
is likened to the face of the cypress, which symbolizes
the incomparable happiness of the cypress, which
looks at the tall, straight stature of the river. In other
words, the possessor of infinite beauty - with Allah
Almighty, his beloved prophet, gul, who embodies
purity in all aspects, warns that it is not easy to meet
Muhammad, peace be upon him, and to enjoy his
conversation. The reason is clear: it is a honest that
accumulates in fierce struggles to overcome the lust
after consuming a lot of riyazat-u in statuses and
stages such as demand, love, forgiveness, and
enlightenment - The flower lover must endure even
more trials until he reaches his final destination. To
find God's approval, to achieve the will is to achieve
the love of his beloved friend and messenger,
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Muhammad s.a.w., and this is a process that is equal
to more than a hundred years of self-struggle,
purification of the soul, and the rise of the state of
knowledge.

Conclusion

Such mental scenes described in one ghazal are
reflected in many more poems of Navoi in different
forms, images and symbols. Studying them brings the
reader to a spiritual closeness and consensus with the
author, along with a better understanding of the
content of the poet's poems. The beautiful allusions in
the text, the beauty combined in the flower and the
cypress make the reader from indifference to
alertness, it leads from an ordinary student to a master,
from a seeker of knowledge to an observer, to a
servant who prepares his mind and soul for the eternal
journey.
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APPLE PESTS AND DISEASES

Abstract: The apple tree is a deciduous tree of the Rosaceae family that is planted for its apples. It can take 6 to
10 years to develop and start bearing fruit, and small to medium-sized trees can grow to a height of 5 to 10 meters.
To maintain healthy, productive trees and fruit, producers should recognize what pests to look for, understand pest
biology, use appropriate preventive measures, and apply timely controls when needed. Weed control is essential to
keep newly planted trees from competing with weeds, and mowing is sufficient for controlling ground cover plants.
The percentage of flawless fruit you want will determine whether and how to spray apple trees for disease and insect
pests. The most common apple disease is apple scab, which can be prevented by starting protection when buds open
and green tissue emerges, renewing protection every seven days or every two inches of rain until about two weeks
after the flower petals fall. Multifunctional home fruit tree spray products are a great option for backyard apple trees,
as they make it easier to combine spray solutions. However, it is not recommended to use the spray during the tree's
bloom, when honeybees and other pollinators are present. Apple maggot, codling moth, and plum curculio are the
principal fruit-damaging insects, and multipurpose spray up until bloom, with a spray just before blossoms open, and
then returning with a spray soon after the blossoms fall, will give sufficient control for a backyard apple tree.
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Introduction people. To lay their eggs and feed, aphids, maggots,

Control of the major insect pests of apples for beetles, leafhoppers, mites, and thrips attack the apple
commercial production sometimes involves timely tree. These pests all have the trait of laying their eggs
insecticide applications. Unlike some crop pests, pests in various locations on the tree or the fruit, which
of apples can be very elusive and damage can often results in spots or holes on the fruit, fruit drop, and leaf
occur without individual pests being seen. To damage. They are capable of skeletonization,
maintain healthy, productive trees and fruit, producers defoliation, and plant leaf bending and yellowing.
should recognize what pests to look for, understand Let's now discuss the specific illnesses, pests, and
pest biology, use appropriate preventive measures, remedies for controlling them that affect apple trees.
and apply timely controls when needed. The apple tree To keep newly planted trees from competing
is a deciduous tree of the Rosaceae family that is with weeds, weed control is essential. After the trees
planted for its apples. One of the most popularly are established, mowing is sufficient for controlling
grown fruits worldwide is the apple. It can take an ground cover plants in a home orchard. It is not
apple tree 6 to 10 years to develop and start bearing advisable to keep the soil surrounding an apple tree's
fruit once it is planted from a seed. Small to medium- base bare since ground cover insulates the area from
sized trees, apple trees can grow to a height of 5 to 10 cold winter soil temperatures.
meters. They have a central trunk that splits into What percentage of flawless fruit you want will
multiple branches. Oval in shape, apple tree leaves can determine whether and how to spray apple trees for
grow up to 13 cm (5.1 in) long and 7 cm wide. Apples disease and insect pests. More than ten feet tall trees
are a delightful fruit that, regrettably, do not only draw
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make spraying physically demanding and time-
consuming.

The most typical apple disease is apple scab. It's
extremely possible that an apple tree will be
susceptible to scab unless you are certain that it is a
scab-resistant variety.

The cultivar is either scab-resistant or fortunate
to have an extraordinarily low inoculum of scab in the
area if the tree was left unprotected the previous year
and did not develop brown patches, dead leaves, or
rough corky marks on the apples.

Starting protection when buds open and green
tissue emerges (late April to early May in the majority
of Maine) and renewing protection every seven days
or every two inches of rain until about two weeks after
the flower petals fall are necessary for susceptible
varieties to achieve high levels of scab control. Mid-
June arrives two weeks after petal fall in central
Maine.

For backyard apple trees, multifunctional home
fruit tree spray products are a fantastic option because
they make it easier to combine spray solutions rather
than having to deal with various fungicides and
insecticides that must be bought separately and in
concentrate form. The packing size is also suitable. It
is advisable to only purchase what will be utilized this
growing season and start new each year, even though
the majority of goods may be stored over the winter if
kept unfrozen, cool, and dry (for powder
formulations).

Due to the fact that the multifunctional
treatments contain both an insecticide and a fungicide,
it is not recommended to use the spray during the tree's
bloom, when honeybees and other pollinators are
present. While applications performed after dusk,
when bee activity slows for the day, are less harmful,
it is preferable to completely avoid applying the
product while the tree's open blossoms are present. If
perfection is not the goal, using multipurpose spray up
until bloom, with a spray just before blossoms open,
and then returning with a spray soon after the
blossoms fall, will give sufficient control for a
backyard apple tree.

Apple maggot, codling moth, and plum curculio
are the principal fruit-damaging insects. Reduce
damage from codling moth and plum curculio by
using a home fruit spray product that contains an
insecticide when 95+% of the apple blossoms fall off
the tree and again around ten days later. These two
sprays also lessen damage from leafrollers,

roundheaded apple tree borer, and European apple
sawfly. Spraying the trunk should be done in addition
to treating the foliage for the management of borer.

For protection against apple maggot, a second
treatment of a multipurpose spray product is typically
not necessary until mid-July. The second generation
codling moth and apple maggot are often controlled
with one of two further applications at two-week
intervals beginning (i.e. repeat sprays on July 30 and
August 15). Early harvested cultivars may not require
a final spray in mid-late August, but cultivars
harvested later may need one (i.e. those that ripen in
late September and October). The sooty blotch and
flyspeck fungus, which stain fruit, are less likely to
develop on late cultivars as a result of the late spray.

Surround can also keep apple maggot flies away
from apples, but if you use it that late in the summer,
the fruit will still have clay power residue on it when
it comes time to harvest. Bt does not function against
apple maggots, and Pyganic, an insecticide containing
pyrethrin, degrades too quickly to provide sustained
control. Entrust is a powerful organic insecticide for
apple maggot, but a one-pound box of it costs
hundreds of dollars and is more than most home
orchards will ever require. Several home spray
products contain spinosad, the active ingredient in
Entrust, however those products can also contain other
substances that prevent them from being certified
organic.

When people spray their trees with the proper
product at the appropriate times, the biggest issue that
results in pest control failures is not applying enough
water to deliver the proper amount of insecticide. For
multipurpose fruit tree pesticide treatments, the
mixing directions are based on spraying the tree to
run-off, that is, until the leaves are saturated with
water and adding more water would only cause a run-
off. This type of spray is known as "dilute.” The goal
is to spray just enough water to reach the "run-off"
point when any additional water would just run off the
tree. There won't be enough fungicide and insecticide
in the spray if it is only misted on, which won't provide
the appropriate level of protection.

Codling Moth. The adults of the typical "worms™
that infest apples are called codling moths. These
moths lay their eggs on or close to maturing fruits as
they emerge from their wintering locations in the
spring. From early spring through late summer, there
are up to three generations per season.
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Spider Mites. These tiny arthropods known as
mites are more closely related to ticks than to other
insects. Spider mites are adults that overwinter at the
foot of trees or in ground cover. In the middle and late
summer, when the weather is hot and dry, they can
become a nuisance because they reproduce quickly.

They emerge from the roots as the temperature
warms, and colonies in the canopy begin to expand.
Late in June, sticky, cottony colonies at the base of
leaves, on old pruning cuts, or in cracks and crevices
are the first signs of them. Galls are produced by their
nibbling on twigs and roots (shown lower right). Most
aphids that overwinter in the tree canopy will die
during really cold winters.

L

Pic.1 (Codling Moth and Spider Mites)

Pic.2 (Woolly Apple Aphid and Flatheaded Bore

They strip leaves of their sap and chlorophyll, giving
them a stippling appearance.

Woolly Apple Aphid. The woolly apple aphid
spends the winter on roots and in the canopy's
protected regions.

1%/ ]
Al U

rs)

Flatheaded Borers. Beetles with flat heads, like
the one on the right, are typically only an issue on
apples that are under stress from drought or when pest
populations are high. The larvae of the beetle can

damage limbs and trees and girdle trunks. Throughout
June and July, mature beetles are active.
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CONTROL OF INSECTS IN AGRICULTURE

Abstract: The legume family is the third-largest family of flowering terrestrial plants on the planet, with 20000
distinct species. They can be found all over the world, with the exception of Antarctica, in a variety of environments.
Green peas are a delicious legume that provide 118 calories, 8 g of protein, 1 g of fat, and 8 g of dietary fiber. Pest
control for grain legumes is important, as early planting of chickpea in the winter has less damage from the leaf
miner, L. cicerina. Climate change could make planting periods more unpredictable, and short-duration cultivars
are often employed to prevent pest damage. Early pea picking minimizes B. pisorum losses in Australia. Deep
plowing, field irrigation, and flooding are all management strategies for H. armigera. Birds like drongos, egrets, and
common Mynas can feast on insects exposed to the soil surface. Early blooming and fruiting termination minimize
Helicoverpa armigerapopulation carryover. Intercropping and trap crops are also used to lessen Helicoverpa
armigeraharm.
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Introduction source of folic acid. Phytonutrients, minerals, and

With about 20000 distinct species, legumes are antioxidants are all abundant in peas. It is clear why
the third-largest family of flowering terrestrial plants peas are regarded as one of the most nutrient-dense
on the planet. They can be found all over the world, legumes.
with the exception of Antarctica, in a wide variety of
environments, from the desert to the plain to the high Pest control for grain legumes.
mountains. Their form varies widely. Others are trees. Cultural customs to prevent significant pest
The tualang tree, also known as Koompassia excelsa, damage to grain legumes, it is helpful to plant early
is one of the world's tallest tree species and can reach and on schedule. Compared to crops grown in the
heights of more than 280 feet in Southeast Asian spring, early planting of chickpea in the winter has
rainforests. A legume it is. And Brazilian rosewood, a less damage from the leaf miner, L. cicerina. In
luxurious hardwood frequently utilized in the contrast to the winter-sown crop, the second eneration
construction of musical instruments. It is also a of the leaf miner attacks young, spring-planted
legume. With a few exceptions, legumes can also chickpea plants, which accounts for the higher amount
grow as shrubs, vines, and small annual herbs, but of infestation in these plants. The huge populations of
they all share one trait: their fruit. Green peas are a Helicoverpa armigerain southern India, however, do
delicious legume that are simple to eat either raw or more harm to early chickpea plantings. Climate
cooked. With 1 cup providing about 118 calories, 8 ¢ change could make planting periods more
of protein, 1 g of fat, and 8 g of dietary fiber. They unpredictable.

have a lot of vitamins A, K, and C and are a great
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Pic. 1. Helicoverpa armigera, larva shown here (Legume plants)
For example, in the 2009 rainy season, a 30-day during pupation decreases Helicoverpa

delay in the arrival of the monsoons caused pigeonpea
plantings to be put off, which caused Helicoverpa
armigeradamage. Meanwhile, strong rains in August
caused additional bug damage to soybeans. Short-
duration cultivars are frequently employed to prevent
pest damage, although in southern India, M. vitrata
causes more harm to short-duration pigeonpea. In
Syria, late-sown lentils have shown an increase in
Sitona crinitus infestations (280 Integrated Pest
Management in the Tropics). Early pea picking
minimizes B. pisorum losses in Australia. Before and
after crop harvest, deep plowing fields eliminates the
overwintering population of Helicoverpa armigeraand
pests that live in the soil. Field irrigation or flooding

__

armigerasurvival and lowers population densities the
following generation or season. Birds like drongos
(Dicrurus adsimilis L.), egrets (Egretta spp.), and
common Mynas (Acridotheres tristis L.) accompany
the ploughshare during agricultural activities to feast
on insects that are exposed to the soil surface. A heavy
fertilizer application causes lush plant growth, which
increases insect pest damage. Early blooming and
fruiting  termination  minimize  Helicoverpa
armigerapopulation carryover from one season to the
next as well as the number of generations, and has
been utilized as one of the management strategies for
this pest on cotton.

Pic. 2. Helicoverpa armigera, larva (Legdme plants)

Helicoverpa armigeradamage is lessened when
chickpea, pigeonpea, and cowpea are interplanted
with mustard, linseed, or safflower. Moreover,
intercropping can be employed to promote the activity
of natural enemies. Widespread use of trap crops and
distracting hosts has also been made to lessen the harm
caused by H. armigera. Carrots, marigolds, sesame,
sunflowers, and sesame can all be utilized as

Helicoverpa armigeratrap crops. In Australia, trap
crops like chickpea and pigeonpea are grown
alongside cotton to lessen Helicoverpa armigeraharm.
It has also been proposed to use plant kairomones to
entice B. pisorum and Helicoverpa armigerainto traps
or poison baits.

Although sources of insect pest resistance have
been found, breeding programs have not frequently
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utilised these sources. It has been challenging to create
pest resistant cultivars quickly due to irregular insect
infestations between seasons and the difficulties of
growing particular insect species. There are cultivars
of pigeonpea, chickpea, cowpea, black gram, green
gram, and field pea that are resistant to insect
infestations. The levels of resistance to some pests,
such H. armigera, are, however, low to moderate. Yet,
when used in conjunction with synthetic pesticides,
even low levels of resistance could be extremely
successful.

The creation of cultivars with dependable insect
pest resistance would represent a successful pest
management strategy. However, because the levels of
resistance in the cultivated germplasm are low to
moderate, it is not viable to generate cultivars with
high levels of resistance to numerous important grain
legume pests, particularly the pod borers. In order to
make host plant resistance a workable part of
integrated pest control, efforts must be undertaken to
introduce resistance genes, either through extensive
hybridization from the wild relatives of these crops or
by inserting foreign genes through genetic
engineering.

Biological control.

There is a wealth of knowledge available on
parasitism and, to a lesser extent, on insect pest
predation on various edible legumes. Large numbers
of Helicoverpa armigeraand H. punctigera eggs are
destroyed by the egg parasitoids Trichogramma spp.
and Telenomus spp., but in chickpea and pigeonpea,
their activity levels are too low due to trichome
exudates. In India, the most significant larval
parasitoid of Helicoverpa armigeraon chickpea is the
ichneumonid  Campoletis  chlorideae  Uchida.
Tachinids  parasitize  late-instar ~ Helicoverpa
armigeralarvae, however the number of the larvae is
not much decreased. Palexorista laxa (Curran),
Goniophthalmus halli Mesnil, and Carcelia illota
(Curran), all to a lesser extent, parasitize up to 22% of
Helicoverpa armigeralarvae in pigeonpea and up to
54% of larvae in chickpea.
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Biopesticides.

There is a lot of knowledge on entomophagous
pathogens that can kill Helicoverpa armigeraand H.
punctigera, the pod borers, but these strategies have
not proven to be a viable alternative to synthetic
insecticides. Better control is achieved by applying
Bacillus thuringiensis (Bt) (Berliner) spray in the
evenings as opposed to other times of the day.
Whereas Beauveria bassiana (2.68 x 107 spores per
ml) caused 6% damage by Helicoverpa armigeraon
chickpea compared to 16.3% damage in untreated
control plots, Nomuraea rileyi (106 spores per ml)
caused 90 to 100% larval mortality.

Chemical control.

Insecticides are frequently used exclusively in
the management of insect pests in grain legumes. The
most efficient control techniques for reducing
Helicoverpa armigeraharm are those targeted at
adults, eggs, and neonatal larvae. Invading adults as
well as eggs might be destroyed by spraying decisions
based on egg counts, and the residue could Kkill
subsequent eggs and newborn larvae. Juvenile larvae
are hard to discover because they burrow inside the
blossoms, making it harder for them to come into
contact with insecticides. Economic thresholds have
therefore been unable to be used for pest management.
To stop the emergence of resistance or to contain it,
some nations have devised insecticide resistance
management measures. To reduce selection for
resistance, all approaches rely on a rigorous time
restriction in the use of pyrethroids and their
modification with other insecticide groups. Also, a
significant amount of knowledge has been produced
regarding the chemical control of B. pisorum in pea S.
lineatus, A. fabae in faba bean, and aphid vectors in
lupins. One of the most powerful tools for pest
management is chemical control. Yet, repeated and
extensive use of highly toxic insecticides results in
resistance building, pesticide residues in food, and
negative impacts on natural enemies. They are the
only option for providing immediate respite from
pests' ravages in cases of severe pest infestations.
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BPOH3OBBIE KOT.JIbI U3 TAIIKEHTA M IPYTUX PETUOHOB IIEHTPAJIBHOM A31N,
XPAHAIMUECA B COBPAHUUN I'OCYJAPCTBEHHOI'O MY3ESA UCTOPUU Y3BEKUCTAHA

Annomayun: Hacmoswas cmamvs nocesujeHa u3y4eHuro CAKCKux OPOH308bIX KOMIO8, XPAHAWUXCS 6
cobpanuu I ocyoapcmeennoeo myszes ucmopuu Yzbexucmana AH PY3. [lenvio Oanuoli pabomul sasensiemcs
nyonukayus u 8gedenue 8 HAYUHbIL 000pOm HOBbIX 00pPA3Y08 ApmepaKmos Kouesvix HaApo008, OOUMABUIUX HA
0OWUPHOU Meppumopuu CMenHvlX patloHos He moavko 6 Y3bexucmane, Ho u 6 Kazaxcmane u Kvipevizcmane. U3
O0OUHHAOYAMU PACCMAMPUBAEMBIX 8 CIAMbE KOMIO8, MPU U3 HUX NYOIUKOBANUCH paHee. ABmMOop noCUUman HysiCHbIM
MaKice BKII0YUMb UX 8 C8010 PADOMY U PACCMAMPUBANb 8 KOMIIEKCE C OPY2UMU 6Nepeble NYOIUKYEMbIMU KOMLAMU,
Xpansugumcst 8 mysee. K cooicanenuro, uacms Komiuog npoucxoosim u3 Ciyyainvlx cOopos cmapbulx jiem noCmynieHul
U He COXPAHUNU CBeOeHUUl O BPeMeHU U 0OCMOMENbCHmEax HAX000K, HO CKopee 8Ce20 OHU Obliu HAlOeHbl HA
meppumopuu Llenmpanvrot A3uu. Ananu3 uzyueHuss nOKA3Al UCNONb30GAHUE KOMIO8 6 PUMYALbHbIX YelsX Os
NPUSOMOGIEHUSL JICEPMBEHHOU NUWU, a MAKJICe pA36UMoe JumelHoe Hpou3Bo0CmME0 HAPOO08, HACENAGUIUX
meppumopuio Llenmpanvrou A3uu 6 opesrocmu.
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Knroueevie cnoea. Y36€1<ucmaH, Tawxenmckuii PE2UOH, Koueesble CAKCKue njiemeHd, 6p0H306bl€ Konjbl,

pumyaibHas HCepmeeHHasl nuua.

Brenenne

B apxeonoruueckom ¢onae I'ocyaapcTBEeHHOTO
My3es ucTopun Y30ekucraHa AkamemMun Hayk PY3
XpaHATCA OAMHHAAUATh 6p0H30BI)IX KOTJIOB, KOTOPbIC
SBISIFOTCSL TAMSITHUKAMH MAaTepUabHOM KYJIbTYpbl
KOUYEBBIX CAKCKHUX IIJIEMEH, OONTAaBIIMX Ha OOIIMPHOM
tepputopuu LlenTpansHoit A3mu B | TeICIUeneTHH 10O
Haulei 3pbl.

Kro xe oHu TaKUuC, OJOTHU TAWMHCTBCHHBIC
JIETEHJAapHbIE CaK{, OCTAaBUBIIME IIOcie ce0s Ha
obmupHbix  mpoctopax  LlenTpanbHoil  A3um
MHOTOYHCIICHHBIE MAMATHUKHA KyJNbTYPbl, K YHCIy
KOTOPBIX OTHOCSITCSI W PHUTYyajJbHbIE OpPOH30BHIC
KOTJIBI.

Psgom ¢ 3emienenbueckMMH  00JacTAMH
IentpansHoit A3uu B | ThIC. 10 H.3. )KMJIH IIJIEMEHa
CKOTOBOJIOB M KOYEBHHKOB, KOTOpble B ABecTe
YIOMSIHYTHI KaK «TYPbI C OBICTPBIMH KOHSIMI.

Bor, 4TO0 MOXHO y3HaTh O cakax U3 COUYMHEHUN
npeBHux aBTopoB: «[lo Ty cropony fkcapra
(Ceipmapen) xuBYT ckudcekue riemena. Ilepcer nx
Ha3bIBAIOT CakaMHW. 3HAMCHHUTEHIINE W3 HUX CaKH,
MaccareTbl, Jad, HCCEIOHBI, apuMachsl. OHH
MEPEeIBUTAIOTCS HA TIOBO3KAX U MUTAIOTCSI MOJOKOM.
KoueBHMKM — Cakd BEIHKOJICITHBIE HaC3JHUKN H
cTpenku u3 jyka. [6, c. 13-15; 13, ¢. 77-78].

Caku BepwiIM B JPEBHEHIINX HHIOMPAHCKUX
6OFOB'H3BOB U TOKJIIOHAJIUCH ABJICHUAM NPHUPOIBI.
BepxoBHbIM 0oroM MaccareToB ObIIO  COJHIIE,
KOTOPOMY TPHHOCHITH B XKePTBY jtomaeid. [13, ¢. 84].

Oco00ii 1F000BBIO Y HUX TIOTH30BAJICS IPA3IHUK
BECCHHET0 pPaBHOACHCTBUS, KOTOPBI 3HaMEHOBAI
coboit mobeny ComnHIa B Hayajie BeCHB. B 3T IHH
OHM BOIKUTAIM OrOHb, COBEpIIATH BO3IJUSHUS,
yCTpauBallil CKa4K{ M CTPEIIKOBbIE COPEBHOBAHMS.

Bo Bpems mpa3gHuUKOB OOJbBIIME TPYMIIBI
CaKCKUX IUIEMEH CBhE3KAINCh B OIpEICICHHBIC
TPaWIMOHHbIC CBSMICHHBIC Ui HUX Mecta. Ha
CIICHHAJIbHBIX XEPTBCHHUKAX WM aJITapsaX B BUAC
CTOJIOB U3 OPOH3BI, IPHHOCUIIN B XKEPTBY KOHEH Hin
JIPYTHX >KMBOTHBIX, 3aT€M BapWJIM MsICO B KOTJIaX U
noejand  ero coobma. OTo  JOKHO  OBUIO
rapaHTUpoBath Bceobinee Oarononyuue. [13, c. 109-
110].

ITo oxoHYaHWMM TIpa3IHHUKA JIFOMU PACXOIMIIHCE,
npeABApUTCIIbHO YKPBIB KOTJIbI M XCPTBCHHUKU B
CIIEMAIIBHO YCTPOEHHBIX TalHuKax. IlocTosHHO
BO3HUThH 3TU NPEAMETHI ¢ CO00i, BBUAY MX KPYIHBIX
pasMEpOB M  TSDKEJIOBECHOCTH OBIIO  HEJETKO,
MO3TOMY MX HPATAIH. DTO NOATBEPKIAIOT HAXOJKH,
TaK Ha3bIBAEMBIX «KJIAJIOB CAKOB», B COCTAB KOTOPBIX
BXOAAT IIeTble HAOOpHI, CBSA3aHHBIE C PHUTYaJIOM
JKEPTBOIPUHOILICHUI U Tpames: KOTJIBL,
JKEPTBEHHHKH, KypHJIBHHIIB, KOTOpBIE
00HapyXnBaloT B 0HOM MecTe. Haxoaku mo1o0HbIX
«ximagoB» B ceBepHoi Kuprmum (Cemmpeuse), Ha

fore Kazaxcrana, u B Y30ekucrane yxe HHKOTO HE
YIUBISIOT, PaBHO KaK M HaXOJIKH OTIEIBHBIX
MIPEAIMETOB, N3 KOTOPBIX 3TH KJIa bl OOBIYHO COCTOST.
[25, c. 112-118].

Bonpmme KOTJIBI, CITy>KUBILIHC TSt
NIPUTOTOBJICHUSI TOPSIYEH MHIM, MOTJIH, KOHEYHO,
MPUMEHATbCA U HE TOJIBKO B JHH Tpa3nHecTB. Ho
000WTHCH O€3 HUX B MPa3aHUAKA OBLTO HEBO3MOXKHO.

CaMu KOTJIBI TaKkKe HAIENSIINCh MAarHYeCKHIMHU
cBolicTBaMu. YacTo OHM BCTPEYAIOTCS  CpPEau
norpe0aqbHOr0 WHBEHTAapsl B CAKCKUX KypraHHBIX
MOTHJIbHUKAX.

CBuzeTesnsiMy OBUTBIX TUPOB SIBISIOTCS M KOTJIB,
XpaHamuecs: B ['ocyapcTBEHHOM My3ee HCTOPUH
VY36ekucrana. M3 oanHHAAUATH KOTJIOB Yy TIATH
M3BECTHBl MecTa HaxomoK. JIBa u3 HuX ObuIH
OOHapy)XeHBl B OKPECTHOCTSIX TallKkeHTa, OJUH B
paifone o3epa Hcceik-Kyns B Keipreiscrane, ogus B
Oepranckoit monumHe W omuH B CaMapKaHICKOW
obnactu. K coxaneHnunto, HEM3BECTHBI MECTa HAXOJI0K
CeMU KOTJIOB M HET HHMKAaKOW HMH(OpMAIUU O TOM,
OTKyZla M KOTJa OHM IOCTYmiIu B My3seil. Ckopee
BCET0, 3TH KOTJIBI U3 CTapBIX MOCTYTIJICHUH.

[TpuBenem onmcaHus KOTIIOB.

1. Koren Opon30BbIiA, jwuroi, (puc.l)
noiycheprudaeckoil (GopMel, Ha MOIOW KOHYCOBUIHO-
pactpyOHoit Hoxxke. HaiieHno 0nm3 TamikeHTa, Bpemst
1 00CTOSITEIHCTBA HAXOIKH HEU3BECTHBI.

B MecTe ckperieHnst HOXKKH ¢ KOPITyCOM KOTJIa
uMmeercs paspbiB mBa. Kpail cierka 3arHyT BHYTpb,
MOATPEYTOIbHO PACIIMPEH M C IJIOCKMM Bepxom. B
BEpXHEH MOJOBUHE TYJIOBAa, HUXKE Kpasd KoTia Ha 3,5
CM KpETHJINCh ABE TOPU3OHTAIBHBIC, THAMETPAIILHO
MIPOTUBOIIOJIOXKHBIE yrooOpasHbie pydku. OnHa
pydyka C 4acThl0 CTEHKHM oOTiIomaHa. Ha pyuke B
CpelHEHd 4YacTh HMEETCS OKpYIJbId MaleHbKUI
BeICTyN. Ha KopItyce HIKe Kpasi Ha pacCTOsSHUU 24-
25 cM WO KpYry HEpPOBHO HIET BBICTYIAIONIHA
CTBIKOBOYHBIH 10B OT (opmbl. Kpast koTna B nByx
MecTax OOJIOMaHbI, UMEIOTCSI TPEIIMHBI, B KOpITyce
nposoM. Koren momsat. Beicora xotna - 45,5 - 46 cm,
BBICOTA HOXKH - 15,5 cM., nuamerp HOxkH - 10-17,5
cM. Jlmametp BeHunKa - 43-48,5 cM; mIMpHUHA PYYKH -
10 cm. UuB.Ne 66/3.

2. Koten OponsoBmii, (puc.2) muroid. B
MHBEHTAapHOH KHHUre TypKecTaHCKOro HapOJHOIO
My3ess 3a 1918 ropm, 3ammcaHo, YTO «KOTEN OBLI
HaiineH B ceneHuu boropomunkom B 40 BepcTax ot
TamkenTa no YnuHazckoit 1opore.

Koren nmen, BeposTHO, KOHUYECKUH IOJIOH-
HOXKYy, KOTOpass HE COXpaHWJIach, HO COXpaHWICA
Kpyruelid o ¢opme (amamerp 13 cMm) ciex miBa
COEIMHEHHUs MOAJOHAa M TyJoBa. TyloBO clerka
BEITSIHYTOH moiycdepmaeckoit ¢Gopmel ¢ Tpydo
OTOTHYTHIM, HEPOBHBIM OOPTHKOM, HIMPUHOH 5 cM,
KOTOPBIN 3aBEPLIAETCS 3a0CTPEHHBIM KpaeM. bopTtuk
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OMSAT, NeOPMHUPOBAaH U MMeeT ciiefbl peMoHTa. C
BHYTPEHHEH CTOpPOHBI y KOTJIa B MecTe H3ruba
OopTHKa WMeeTCs KOHIEHTPUYECKHH 3a0CTPEHHBIN
BBICTYN, CJIETaHHBIN, IO-BUAMMOMY, JUII yIopa
kpblkd. CHapyXH Ha KOpIyce OT JIMHWUHU 3arnba
0opTHKa B IIECTH MeCTax HHCHAJaloT pelbepHbIE
JIyrooOpa3HbIe )KI'yThl, KOTOPbIE KOHLIAMH COEINHEHbI
MexXIy coOoil. B BepxHeW "4acTw 4ammm KOTiIa, HIKE
JMHUM u3ruba Ha 5,5 C©M, KpemwiINCh JIBE
TOPU30HTANIBHBIC THAMETPAIBHO MPOTHBOIOIOKHbIE
NPUIOAHATEIE JTyrooOpasHble pydku (OfHa pydka
otnoMaHa). CedeHue pydek okpyrioe. BHyTpu Ha 1He
KOTJa B LEHTPE HMEETCS pPACKOBAHHAs OKpYIJIas
«3aknenka». Koren mNoBpexJIeH: 4YacTb BEHUYHKA
yTpaueHa, MO Kpaw TPEUINHBI; B BEPXHEH dYacTH
COXpaHUBIIEHCS  PydYKM  pEMOHTHas  3amjara.
CHapyXu 1 U3HYTpHU; Ha KOpITyce BMATHHBI. BricoTa
kotna 30 cMm; [luamerp BeHunka 46-48 cM.; mupuHa
pyuku 9,5cM, BeICTymaeT Ha paccrosHue 4,5 cMm;
tommuHa cteHok 0,5-0,7cm. MuB. Ne 66/5

3. Koren, u3 kpacHOBaTOil OpOH3BI, JHTOH
(puc.3). B nuaBenTape 3a 1918 r. ykazaHo, 9T0 KOTEN
«Obu1 m3BIEUeH U3 o3epa Mcchik-Kymb». Oxpyriio
BEITSIHyTOe OOKanmooOpa3HOe TYJIOBO KOTJa HMMeEeT
HIMPOKOE yCThe, OTHOCHUTEIILHO HU3KHUH,
PIOMKOOOpa3HBIi  TONBIA  TOJJIOH, OTJIUTHIN
OTZAEJIBbHO, NPHUKPEIJICH C BHEIIHEH CTOPOHBI JHA
koTia. Kpaii koTia npsimoii, HEpOBHBIN, C MATIEHBKUM
BBICTYIIOM BHYTpPH, CJI€TKa YTOJIIEH HapyxKy. B
BEpXHEH MOJOBUHE TYJIOBA, HUXKE Kpas KoTia Ha 9,5
cM., 3aKpPeIUICHBI ZBE TOPU30HTAJIBHEIE,
JIMaMeTpajbHO TIPOTHBOIOJIOKHEIE yrooOpasHEIE,
3arHyThI€ BBEpX pyuyku. B Mecrte coeanHeHus
MOJUIOHA C  TYJIOBOM  KOTIa  oOpaszoBaics
BBICTyTaOIuil moB. BeicoTa koTia 61-62 cm, BeicoTa
HOXKKA — TojioHa — 16 cMm. [lmameTp HOXKH B
OocHOBaHMM — 27cM. Jluamerp BeHunmka — 63,5cM.
[Muprna pydek-18 cM., BEICTYNalOT Ha paccTOsTHUE 6
cM ot Kopmyca. MuB. Ne 66/1.

4. Koten OpoH30BBINA, LeTbHOIUTONH (puc.4),
oOHapykeH BO BpeMs paboOT TpPH CTPOUTEIHCTBE
Bonpmoro ®epranckoro kaHaima B 1939 roamy, k
ceBepo-3amaxy oT cenenus Trosum. (18, c.23, Tabd
VIII; c.41). Kopnyc koTia UWIMHIPUYECKHH, C
TOPU30HTAJIBHBIM PEOpPOM B BEpXHEH TpETH, Kpaii
OTOTHYT Hapyxy (mmp.-2cMm). J[HO yIuiomeHHO —
KOHHYECKOe C OOJBIION PEMOHTHONW BCTAaBKOH B
ueHtpe, pazmepoM 37x40cm. Koten umen Tpu HOXKH,
13 KOTOPBIX TOJHOCTBIO COXPAaHUIIACh TOJBKO OJHA,
IIpUYeM, OHa UMHUTHPYET YEIOBEUCCKYIO HOTY (BBIC.
HOXKU - 26,5 cM); BTOpas ylesela HaroJIOBUHY
(coxpanuBmascs a1.19,5¢Mm); TpeThsi — OTJIOMaHa, a
HAa MECTE KpEIUIEHHs] PBAHOE CKBO3HOE OTBEPCTHE B
nHuie, auamerpoM 7 cM. HoXku KoTia OTIUTHI
OTAEIBHO W 3aTEM, 3aKpEIUIeHBl K KOPITyCy, ITyTeM
BCTaBOK B [JHMIIE M 3alIUBKM M3HYTPH, O YEM
CBHUJICTEIBCTBYIOT OKpYTJIBIC HAIUIBIBBI METaJUld B
MEeCTax KpeIUIeHus HOXeK BHyTpeHHed. Ha
JIMaMETPaIbHO IPOTHBOIIOJIOKHBIX CTOPOHAX KOTJIA

MIPUKPETUICHBI 4 pyYKd — KOJIbIIa, TAKAM 00pa3oM, 9To
BEPXHsIs OJIOBMHA KaXKJI0H BBICTYIIAeT HaJl CTEHKOM.
Ha Hapy»XHO# IOBEPXHOCTH Py4YeK 10 JBa IIIyOOKHX
KeJo0Ka, TaK 4TO PyYKH UMEIOT BHJI TPEX BIUCAHHBIX
JIpyrT B JIpyra KoOHIeHTpuueckux kojem. Ilo kparo
KOTJIa B KaXXJIOM N3 YETHIPEX HMPOMEXYTKOB MEXIY
KpyraMmi — 10  OIHOMY  CKYJBITYPHOMY
M300p@KEHUI0O TOPHOTO  KO3J7a, HAYIIEro  IIo
HaIpaBJICHUIO YacoBOM cTpesiku. B mepeaneit yactu
TYJIOBHIIA KO3JIOB UMEIOTCS TI0 penbeHONW OBaTHHOM
TUTACTHHKE — KpbUTy (?) Pyuku — xombia u Gurypku
KO3JIMKOB OTJIMTHI BMECTE C KOTJIOM.

Koren nmeer creapl JNIMTENbHON 3KCILTyaTalluu
U pEeMOHTa: MPOropeBIIas CepeiuHa JHAa BCTaBJICHA
BTOPUYHO, Ha OOKaX UMEIOTCS 3aILIaTKH.

BricoTa kotiia (¢ HOXKOI) — 55,5 cM., BBICOTA.
kopmyca — 30 cwm., amamerp BeHumka — 64,5 cM.,
JUaMeTp OKpPYIJION HOXKKH B BEpXHeH yacTi — 3,5 cM.,
CHU3Y — 2,5 cM., 1uaMeTp pydek — koseln — 16 cM.,
mmpuHa — 3 cM., TommuHa 1,5 cm. Pa3smep ¢urypok
KO3JIMKOB: BEICOTA 7,7¢cM. uinHa- 8cM. MuB.Ne 29/520.

5. Koren Opon3zoBbiii, mmro#, (puc.5) Ha
KOHMYECKOH  MOJOH  HOXKE-NOANOHE, KOTopas
nedopmupoBaHa, TpecHyTa M HMEET YTpaThl IO
KpasM. B Mecte coeamHEHUs MOJIOHA C KOPITyCOM
nmeercs moB. Korenm Ob1 0OHapyX eH BO BpeMs
packomnok morpedenus Il-1 BB. 10 H.3. ygacTHHKaMU
COBMECTHOM y30eKCKO-(ppaHIy3CKOit
apxeonorndyeckoil skcnemummu B 2000 romy Ha
ropoauiie Kokrena, pacnonoxeHHoM B 30 kM
ceBepree Camapkanya. [TorpedeHue pacnonaraioch B
TpameneBUHOH KaTakoMOe, C IOKHOH CTOPOHBI
KOTOpPOI HMMENUCh eme JBe KaMephl OKpYIJIOi
¢opmel. B BocToyHOW Kamepe oOHapyKEHO UeThIpe
cocyZa — JiBa KyBIlIMHa, (uisira ¥ Taropa. B 3anagHoii
Kamepe ObLT HaliieH 6poH30BbIif KoTel. [12, ¢. 79-85].

Kopnyc xoTia moiymapoBHAHBINA C HECKOIBKO
pa3ayteiMu  Ookamu. CTEHKH B BEpXHEW dYacTH
HECKOJIBKO CYXKalOTCS BHYTPb M 3aTeM 00pa3yloT
BEPTUKAJIBHBIHN, CJIETKa OTOTHYTHII HapyxXy OOpTHK,
BBICOTOH 3 CM., KOTOPBHIM 3aBeprraercss NpSIMOH
3akpanHoi. C BHYTpPEHHEH CTOPOHBI KOTJIa B MeCTe
n3ruba  OOpTHKa  WMEETCS  KOHIEHTPUYECKHI
KOJIBIIEBOH BBICTYII, CITy’)KUBILIHUH, O-BUIMMOMY, JUIS
ynopa Kpbimikd. YyTe HWKe u3ruba OopTuka
PacHoIoKeHbI BBICTYHAOLINE, TIOYTH
SJUTMTICOBUIIHOM (DOPMBI, «HAILIENKNW», K KOTOPBIM
NPWINTBL  /IB€ JAWAMETPAIbHO  PACIIONIOKEHHbIC
TOPU3OHTAIIbHBIE, MIPUTIO/THSTHIE BBEpX,
NETICBUAHBIC, OKpPYIJIBIE B CCUCHHWH, pydYKd. B
CcpelHell uacTH TyJioBa KOTJA, IPOCIEKUBAIOTCA
crenpl penbeHoro auTedHoro mea. Koren cHapyxu
3aKOITYEH, MOKPHIT OKHCHIO, Ha OOPTHKE TPEIHHA.
Bricota kotia — 32 cMm. BbIcOTa Kopmyca -21 cwm.
BBICOTA HOXKKHU NoaoHa — 11 cM. JluameTp BeHuHKa —
24,5cM. nuaMeTp Kopllyca B IIHPOKOi yactu — 26 cm,
JMaMeTp HOXKHM NOJJOHAa B OCHOBaHUU — 13,5 cm;
JUaMeTp B MECTe CKpEIUIEHUS C KOTJIOM — 7 CM.
Tonmuna crenok kotna -0,3 cm. [llupuna pyyex — 7
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CM. BBICTYNAIOT Ha paccTosHuE — 4 CM. OT KOpITyca. 8. Koren OponzoBeii, mutoit (puc.8) ¢

WuB. Ne 328/5.

6. Koten, mutoii W3 KpacHOBaToW OpPOH3BI,
(puc.6) Ha MO0 KOHWYECKOH, CIieTKa pacTpyOHOH,
HOXXKEe-TIOAJIOHE, Kpasg KOTOPOH MEeCTaMU yTpaueHbI.
MecTo 1 BpeMst HaXOIKH KOTJIa Hen3BecTHbI. Koprryc
nojycdepruyecknid, cjerka CcyXaercs B BepXHeEi
gacTH. 3aKkpamHa CKOIIEHa BHYTPh H 00pa3syeT
TOPU3OHTANBHBIA 3a0CTPEHHBIN BBICTYN U3HYTpHU. B
BEpXHEW YacTH TyJIOBa HAa PACCTOSIHUE 5,5 CM. HUXKE
Kpast 3aKpeTUICHBI ZBe TOPU3OHTANIBHEIE,
TUaMETPaJbHO PACHOJOKEHHBIE PYYKH C JABYMS
MPOJOJIEHBIMA TIYOOKAMH JKEJIOOKaMH CHApYXH
(momepevyHoe cedyeHHe pydeK MOANPSIMOYIOIBHOE).
Mexny pydykamMH Ha TOM XK€ YPOBHE ObUIH
3aKpeIIeHbl JBE BEPTHKAIBHO PACIOJIOKEHHBIE
HETAM U3 COTHYTOTO KPYIJIOr0 B CEYEHHM IpyTa
(coxpanmnack onHa memisi). Ha mpoTHBONONOXKHOM
CTOpOHE, Ha MECTe, TJie Kpenuiiach BTopasi MeTs, 1o-
BUANMOMY, 4acThb CTEHKH Obllla BMECTE C IIEeTJIeH
OTJIOMaHa ¥ Ha J3TO MecTo rpy0o HajloKeHa
OechopmeHHAs peMOHTHAS 3arIaTa.

Ilo mMaxkcuMmanbHOMY IuUaMeTpy TyJlOBa KOTJIa
HIDKE BeHYMKa Ha 11 CM. IPOXOJIAT B TPH pALa KIyTHI
B BHJIE UMUTALUN NEPEBUTHIX IIHYPOB. B puaoHHOM
YacTH KOTJa CJleOsl PEMOHTAa B BHUJAE OKPYIJIOH
packKJIenkyd B IEHTPE W OBAIBHOH 3amiaTel COOKY.
Koten B BepxHeilt yacTu NOTHYT. Py4uky KOT/Ia OTIIUTEI
BMECTE € TyJOBOM. BricoTa kotia -55 cM., quamerp
no BeHUHKy 46-52,5 cm. Bricota pydek — 5,5 cMm.,
paccTosiHie MeX/Iy KOHIIaMH OCHOBaHMHU pydek — 11
CM, BBICTYHNAIOT OT CTeHKH Ha 5,5 cMm. [lupuna
BEPTUKAJBHBIX THeTenb - 6,5CM., BBICTYyNAlOT OT
cteHku Ha 4 cm. 1HB. Ne 66/2.

7. Kotexn O6pon30BbIii uTol (puc.7), Ha TIOJIOM,
MO-BUIMMOMY, KOHHYECKOM IIOAJOHE, KOTOPBIH
COXpaHWICS 4YacTUYHO. MecTo M BpeMsl HaxXOAKH
KOTJa HEW3BECTHHL. TyIOBO KOTJIA YIUIOLIEHHO-
noxycdeprnueckoit hopmbl. CTEHKH KOTJIA B BEPXHEH
YaCTH CYXalTCs BHYTpb, 3aTeM, Jenas JBOWHOM
U3JIOM, 00pa3zyioT OTOTHYTBIN Hapyxy,
TOPU30HTANIBHBIN HAaBUCAIOMINK OOPTHK (1Mp. -3CM.)
CO CKOIICHHOW 3akpanHOW. C BHYTpPEHHEH CTOpPOHBI
Ha ypoBHE OOpTHKa PE3KHH M3JIOM CTEHOK 00pasyer
CKOC C y3KMUM KOHLEHTPHYECKHUM BBICTYIIOM,
KOTOPBIH, MTO-BUANMOMY, CIIYXHJI MECTOM JUIS yIopa
KpPBIILIKK. B BepxHeil yacTu koTiia (HWKe OOpTHKA Ha
2,5cM.) ¢ YeThIpeX CTOPOH NPHIHTHI JTHAMETPAIBHO
pacnoyioXeHHbIE  BEPTUKAIBHBIE  JAyrooOpasHble
PYYKH C IIECTHIO MOMEPEYHBIMH CEIrMEHTOBHIHBIMHU
BbICTynaMu-pedpamu. [lo MakcumManbHOMY qHaMeTpy
TYJIOBO KOTJIa, HIKEe OOpTHKA Ha 12 cM, IO pydKaMu
yKkpameHo ToHKuM (mup. 0,5 cM.) Kryrom B BHIE
HMUTALKH TIEPEBUTOTO IIHYPA.

CoxpaHuBLIAsCS BBICOTA KOTIA 36 cM, TUaMeTp
HOXKHM — 13CcM. coXpaHHBIIascsi BBICOTa HOXKH -4
CM., IMaMETpP BEHYUKa — 58 cM, IIMpUHA pYUeK -3 CM,
paccTosiHME MeXAy KOHIIaMHU OCHOBaHMN pyuKd -
10cm. UuB. Ne 66/4.

noxycepuvecKiM, cierka BBITSHYTHIM TYJIOBOM, Ha
HEBBICOKOW TIOJIOM, CJIETKa pacTpyOHOH HOXKe-
nogunoHe. Mecto u  BpeMs HaxOAKM  KOTJIa
HEM3BECTHBL. B MecTe CcKpemieHuss HOXKH C
KOpIycoM 00pa3oBajicsi IIOB B BHJC HAIUIBIBOB
MeTtaiuia. Kpall koTia pe3sko OTOTHYT Hapyxy H
3a0cTpeH. B BepxHell yacTu kopiiyca Ha pacCTOSIHUU
5,5 cM. OT Kpasl pacloIO’KEHbI AB€ TOPU30HTANIBHEIE
OKpYTJIO-Lyro0o0pa3Hble, MPUIIOAHATHIE BBEPX PYUKH.
CHapyXH HIDKE Kpas Ha KOpIyce KOTJIa HEPOBHO
MIPOXOAUT LIUPOKUH OMOSACHIBAIOMINI skeT000K. [lox
3aKpanHOH B TpPeX  MecTaXx  BEPTHUKAJIbHO
pacnoiio)keHbl  KOpPOTKHME  y3KHE  peOpOBUAHBIE
Hamaiikn (mmHa -3CM.), TIOYTH JOXOJAIINE [0
xkenobka. Koren moBpexzaeH, nedopmupoBan, B
HECKOJIBKUX MECTax IpOJIOMBI CTeHOK. Ha koprmyce
cJie/ibl PEMOHTa B BUjIE 3aruiaT. Bricora koria — 35-
36 cm., nuamerp BeHuwka 34,5-35,5 cm. Bricora
HOXKH - IOJIOHA — 7 CM., AMAaMETP OCHOBaHMSA —
12cm. Hlupuna pydyek — 8-8,5cM., BBICTYNarOT Ha
paccrosHUE 6,5 cM. 0T Kopiryca. FHB. Ne 66/6

9. Korenok OpoH30BBIH, suTOH, (puc.9)
nonychepugeckoit gopmer, 6e3 mommona. Kopiryc
KOTJIa 3aBEpINACTCS CIerKa BOTHYTOM, YTONIIIEHHOH
MOATPEYIOJbHO U CKOLIEHHOM BHYTpPb 3aKkpanHOil. B
BEpXHEH 9acTy Ty/oBa Ha 4 CM. HIDKE 3aKpanHbI ObIIH
3aKpeIUIeHBl J[BE JHaMETPaJbHO pPACHOIOKEHHBIE
JIyrooOpa3Hble OKPYIJIbIE B CEUEHUH PydYKU. BeHumnk
KOTJa CMST, 4YTO Ipuaaer emy Qopmy oBaia.
CHapy)ku Ha TIOJOBMHE BBICOTBI KOTeJKa (Ha
paccrostHnM 12 cM OT Kpasi) XOpOLIO 3aMeTeH
TOPU3OHTAIIBHBIN penbeHO BBICTYIArONMiA moB. Ha
BBITYKJIOM ~ JTHWINE CJEOBl PEMOHTA B  BHIC
MOTIEPEYHOro I1Ba U OKPYTJIOH 3amaTel. B xopmyce
CO CTOpOHBI OOJIOMAaHHOTO Kpas, T HaXOAWJIach
pyuKa, BIOJb KOTEJIKa MOYTH JO CEpeluHbI KOpIyca
UJIeT TPEIINHA, KOTOpas pa3/BauBaeTCsd B CTOPOHBHI.
Ha BeHumKe Takxke MMEIOTCS TPEIIUHEL. [lnamerp 1o
BeHUUKY — 23-29cMm. Bricora -17,5¢cMm. Bricota pyuku
— 4 cM., paccTOsSHHE MEXTy KOHIAMH OCHOBAHMS
pyuek — 7,5 cm. MIHB. Ne 66/7.

10. Kotemox OpoH3oBbIl JuTol, (puc.10)
noxycdeprnuyeckoii (GopMBI Ha BBICOKOH MOJIOH
KOHMYECKOH  KHHM3Y  HOXXKE-TIOJJIOHE, KOTOopas
yacTHYHO oOnomMaHa. MecTo W BpeMs HaXOAKU
KOTelKa Heus3BecTHBl. Kopmyc B BepxHed dYacTH
ClIeTKa 3ay)KeH BHYTPb W 3aBEpIICH OTOTHYTOH
Hapy>Xy 4yTb 3a0CTPEHHOI 3akpamHOi. B BepxHei
YacTH KOpITyca 3aKpemyIeHbl JBE TOPU30HTAIBHBIE,
JUaMeTpadbHO  PACMONOXKEHHBIE,  MPUIIOAHATHIC
BBEPX IyrooOpasHble pydukH. B Mecre coenuHEHUs
KOpITyca KOTeNKa C HOXKKOH-ITOAOHOM UMEETCsI II0B.
Ha mnoBepxHOCTH cleabl KOPPO3UH, paccioeHHe
MeTalyla Ha BeHuuke. Bricota kotenka — 20cwm,
BBICOTA MOAJOHA — 7 CM. AMaMeTp Kopiyca — 17cwm,
JuaMeTp BEHUMKa — 16,5¢M. nuaMerp HOXKH -
nojioHa B ocHoBaHMM — 9,5cm. Ilupuna pyuek —
4,5cM.  BBICTYHAlOT Ha paccTOsiHUE — 3 CM. OT
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kopiryca. uB. Ne 188/124 ocoOeHHOCTSIMH  (OPMBI ~ KOpIyca, 3JIeMEHTaMH

11. Kotenok OpoHn3oBbId mnurToi, (puc.ll) ¢
mIapoBUAHBIM ~ KoprmycoM. Kotemok wumen, mo-
BUANMOMY, HOXKY-IIOJIIOH, KOTOpas HE
COXpaHWIach. MecTo M BpeMs HaxOAKH KOTjia
HEM3BECTHHL. B cpemHell 4acTu TylmoBa 3aKperIcHBI
JiBE TOPU30HTAJIbHBIE JMaMeTpaIbHO
pacIioJio)KeHHBbIE ~ IIHPOKAE PYYKd B BHIC
NOJMyoBaIBHBIX Iyr. OnHa pyuka oTiaoMaHa. Kpait
KOTJIa TIOATPEYTOJBHO YTONIICH, YyThb BOTHYT H
cKoteH BHYTpb. CBOOOMHBIC OT py4eK MOBEPXHOCTH
KOpITyca yKpamaroT JuaMeTpalbHble HUCIAJAroNIue
OT Kpas IBe penbedHbIe y3Kue Iyri. BeHunk momsr,
Ha HEM UMEIOTCS TpeUIUHbL. B HUKHel yacTu kopiyca
CIIeZlpl PEMOHTA B BHJIE TPYOO HAJIOKEHHOMH 3aIuIaTKh
nuameTpoM 5,5 cMm. Bricota KkoTenka 13,5¢cmMm,
nuameTp BeHunka — 11-12,5cMm. muamerp xopiyca —
16¢cm. Beicota pyuek — 5,5¢M, paccTosiHHE MEXIY
KOHLIaMH-OcHOBaHuil - 11 cm. [llupuna penbedubIx
«1yr» - 6 CM, OHM HHUCIAJAIOT Ha paccTosiHUE — 4,5CM.
ot kpasi. IuB. Ne 188/123

Kak BHHO u3 BBIIIEH3II0KEHHOT O
OOJIBIIMHCTBO ~ CpeAM  KOTJIOB M3  COOpaHUs
l'ocynapctBeHHOrO My3esi wWcTOpuHM Y30eKucTaHa
COCTAaBJIAIOT COCYOBl HAa KOHHYCCKHX HOXKAX —
MOJIOHaX. bBpoH30BBIE KOTIBI Ha KOHHUYECKUX
MOJIOHAaX M3BECTHHI TIOYTH BO BCEX apeajnax ckuo-
CapMaTCKOro U CakCKOro MUpa U OBITYIOT OoJiee ueM
THICAYEIIETHE.

JUuTenbHBId  Tepros  OBITOBaHUS HMX H
PacTpoCTpaHEHHOCTh Ha OTPOMHBIX IPOCTPAHCTBAX
BEIHMKOro cTenHoro nosica — ot CesepHoro Kuras 1o
JlyHalickoi paBHUHBI — OOBSICHSIETCS, TIPEIKJIE BCETO,
Ype3BBIYAHO TIPOMYyMaHHOH, YyOOOHOH B OBITY
KO4YEBHUKOB - CKOTOBO/JIOB (dopmot,
pHUCIIoco0IeHHON K He0OraToMy CTEITHOMY TOIUIHBY,
a TaKke JOJATOBEYHOCThI0 M MOPTAaTUBHOCTBIO HX.
Takoii KOTed Ha IOJIOM IIOJACTaBKE, OOJIO)KEHHBIN
KH3SIKOM WJTH TIOCTAaBJIICHHBIH B CEpPeIUHY KOCTpa,
OBICTpO HarpeBajcs, TaK Kak Xap OXBaTBHIBAN Cpa3y
ero creHku. [23, c. 157].

B napckux morunax ckudos B [Ipuuepromopse,
B KpbiMy OBUTO HalIeHO HEMasio KOTJIOB Ha IOJBIX
HOXKKaxX C pydkaMM Ha BEHUMKaX. OTO U a0 MOBOJ
Ha3plBaThb BCE KOTJIBI Ha TOJNBIX KOHYCOBHIHBIX
HOXKKaX «CKH(QCcKkuMmW». B Hacrosmee Bpems
YCTaHOBJIEHO, YTO HE TOJBKO CKU(BI, HO U capMarhl,
a Takke U 0oJee MO3HIE KOUYCBHUKH MOJIH30BAIIICH
KOTJIaMH TaKoro e Thma. 3aoiro 10 V B 710 H.D - B
VIII-VI BB. 10 H.3 — TaKkue KOTIBI yKe OBITOBAIN Ha
Kagkase, Ky6auu u Kurtae. [21, ¢. 127-138; 10, c. 112-
131, puc. 13,14; 23, c. 156-157].

K paccmarpuBaemoil rpymme KOTI0B My3€HHOr0
coOpaHusi MOXHO OTHecTH KOTibl: Ne 1 (66/3),
HalaeHHbIH O0mu3 TamkenTa, Ne 2 (66/5), Ne 3 (66/1),
HaiineHubi B o3epe Uccwik-Kymb, Ne 5 (328/5)
HalileHHBIH B TorpedeHnu Ha ropoauiie Kokremna, Ne
6 (66/2), Ne 8 (66/6) u Ne 10 (188/124). KoTubr 310
TPYIIBl  Pa3NuyaoTCs pasMepamMH, HEKOTOPBIMHU

OpHAMEHTAllMU W NPO(QMINPOBKONH BEHUMKA, HO BCE
OHM Ha TIOJIBIX YCEUCHHO KOHMYECKHX HOXKax-
nojcraBkax. [IpakTMyeckn BCeM KOTJIaM ITOH
TPYNIBI MBI HAXOJIUM aHAJIOTUH cpeau KoTinoB V-1V
BB J0 H.3. OOHapy)XEHHBIX B pa3HbIe TOIBl B
Kupruscrane, a taxxe B Kasaxcrane (r. Aiamatsl U
€ro OKpecTHOCTAX, llaBmomapckoit obmactu u np.).
[20, c. 1-5,10,11, Tad. I].

Kotnbl 3T0M rpynibsl MOKHO NOAPAa3ACIUTh Ha
YeThIpe THIIA:

| Tam. K 3ToMy THITYy MOXKHO OTHECTH TPH KOTJIA
mox Ne 1 (66/3), 6 (66/2), 8 (66/6). Bce oHU UMEIOT
MOX0XKYH0 (hopMy TyJioBa B BUE moycdepsl, Oomee
WJIM MEHEE OKPYTJIbIA HU3 U CIIETKa 3ayKEHHbIN BEPX,
KOTOpBIN 3aBepuIaeTcs MOATPEYTONBbHO YTONIIEHHOH
WJIM CJIETKA OTOTHYTOW 3aKpauHOW. Y BCEX Yy HHUX B
BEpXHEH II0JIOBUHE KOpIyca HIDKE Kpas KoTia
KpPEeNUJINCh [IB€ T'OPU3OHTAIBHBIE JHAMETPAIbHO
MIPOTUBOIIOJIOKHBIE JyrooOpa3Hble pydKH. Y KOTIa
monq Ne 6 KpoMe pydeK, HMMEIOTCS HEOOJBIINE
BEPTHKAJIbHBIC METIH, PAacHOI0KEHHbIE B BEPXHEH
YacTH KOpIlyca Ha YpOBHE pydYeK. OTH TIEeTIH
SBIISIFOTCS XapaKTepHOU 0COOCHHOCTBIO
CEMUPEUYEHCKHUX KOTJIOB M CIY>KWJIN JUIS 3aKPETIIICHHS
BEPEBKOM IIpY HABBbIOUMBAHMM HaA JIOLIAJCH WU
BepOmromoB. (23, c. 158). ¥V »srtoro ke KoTma mo
MaKCHMaJIbHOMY JTHaMeTpy TYJIOBA IPOXOAUT TPeMs
MapajuleIbHBIME  PSIJaMH [IHYpPOBOM OpPHAaMEHT B
BUzie penbedHBIX BepeBoveK. /laTHpoBaTh 3TOT THII
KOoT10B MOKHO V-1V BB. 110 H.D.

Il Tum. K V B 10 H.3., MO-BHANMOMY, MOKHO
OTHECTH OOJBIION KOTeJl Halero coOpaHus,
HaiaeHHbld B o3epe Uccrik-Kynp B Kupruscrane. Ero
OokanooOpa3HOe TYJIOBO MMEET LIMPOKOE YCThE C
YTOJILIEHHOM MpsMOM 3akpauHod. B  BepxHel
TIOJIOBMHE TYJIOBAa 3aKpEIjICHBI JBE JyrooOpasHbIe
PYUKH. Y KOTJa PIOMKOOOPa3HBIi OB TIOIOH.

IToxoxxue 1o Qopme KOTIBI MBI HaXOIUM B
Kupruscrane [23, ta6. |, Ne 4,10], Kazaxcrane, B
Bocrouno-Kazaxcranckoit obmactu  (Yapmosixk u
Ycre-Kamenoropek) [23, Tab. I, Ne 24,25], B
IToBomxbe (xortenm wu3 KyifOpmeBckoro wmysed,
HallIeHHBIN B CaBPOMAaTCKOM Kyprase y ¢. OBCSHKa)
[21, c. 128-129, puc. 70A, Ne 6]. Ha neBobGepexbe
HkHero Jlona u B [Ipra3oBbe ObLIN TaKkKe HAWCHBI
noxoxkue kol V-1V BB. 10 H.3. [22, ¢. 23-24, puc. 3
(1,3,4)]. Y koo u3 Kupruscrana pyqku TaKxe, Kak
U y Hallero TOpPU30OHTAIbHBIE, a Y KOTJIOB W3
Kazaxcrana, IloBomkbss u Ilpua3zoBbs pyuku
BEPTHKAJIbHBIC C OJAHUM MM TPEMs OTPOCTKAMHU Ha
BepmmmHe. llomoOHbie koTibl K. @. CwmwupHOB
nparupyet V B 10 H.3., a H. A. BokoBeHKoO cunTaer, 4To
JATUPOBKA ATUX KOTJIOB HE BBIXOAWT 3a pamku I1-11
BB. JIO H.3. WM Jaxke oM mgatupytotes |1-111 BB. H.5.
Hawm kaxercs, uyto naruposka K. @. CmupHoBa Gosee
MpaBUIIbHAS.

Il Tun. DTOT THI TpencTaBlieH KOTIOM,
HaliIeHHBIM «B ceneHun boropoaumnkoMm B 40 Bepcrax
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or TamxkeHTa». TyloBO KOTJIa CJIErKa BBITSHYTOM
nonychepudeckoit GopMel ¢ TpyOO OTOTHYTHIM
o6oprukom. CHapyXd Ha KOpPITyCe IO JIMHHK 3aruoda
0opTHKa B IIECTH MeCTax HHCHAJal0T peibeHbIe
JyrooOpa3Hble MOJyoBajbHBIE KI'yThl. Koten mnmen
KOHHYECKHH MOIOH, KOTOPEIH He coxpaHuics. (Ne 2,
66/5). Hexoropble aHaloruy OpHAMEHTALIMU ITOMY
KOTITy MBI HaxomuMm y korna V-1V BB. 1o H.O.,
00HapyXEHHOTO B paiioHe T. AJIMaThl, y KOTOPOTO B
OTIMYME OT HalIero BMECTO IIECTH, YETBIpPE
penbedHBIX TONMyoBada. Y Hero Oojee OKpyrioe
OCHOBaHHE Cc(EepUuecKoro Kopimyca H OKPYIJIO
yIomenHas 3akpauna. [20, c¢. 70]. Io-Buaumomy,
3TOT THII KOTJIOB MOXKHO aaTupoBath V-1V BB. 10 H.5.

IV Tun mnpencraBmeH 1ByMs HEOOJIBIIUME
koriaamu Ne 5 (328/5) m Ne 10 (188/124). Ilepsbrii
KOTeN ObLI OOHApyXKEH BO BPEMS PACKOIIOK )KEHCKOTO
norpedenus |-l BB. 1o H.3. Ha ropoauniue Kokrena, a
BTOPOH KOTEN HEU3BECTHOTO IMPOHCXOXACHUS. OTH
HeOOJbIINE KOTIBI C KOPITYyCOM IIOJYIIAPOBHIHOM
dopMbl Cc pa3gyThIMM  OOKaMH W Ha  MOJOH
KOHHYECKON cierka pactpyOHoir Hoxke. Kopryc B
BEpPXHEH 4YacTH cllerka 3ayKeH | 3aBepllcH
OTOTHYTOH HapyXy 3aKpauHOW. Y KOTJIOB B BEpXHEH
MIOJIOBMHE KOPITyca KPETMIINCH ABE TOPH30HTAIBHbIC
CclIerKa MpUIOJHATHIE pydku. KpoMe natupoBaHHOrO

xomia u3 Kokrenma, mMmOJOOHBIH KOTEIOK OBUI
obHapyxeH B morpebeHun Ne 2 KkypraHa
Cupnmbaiitene B Kompabanckom paiione

Camapxkanzckoit oonactu B 1983-84 rr. [TorpeGenne
Toxe ObuTO matupoBano -1 BB. mo H.3. (10, ¢. 48-51,
56-57, puc. Ill). Iloxoxwnii KOTen HaXOmUTCS B
cobpannu komioB [ocymapcTBeHHOro OpmHTaxa,
HaiieHHbIH B paiione Hmxaero Abakana (uHB. Ne I'D
1123/36) B Cubupu [17, c. 74, puc. 5]. [1ogo6HbIii 1m0
dopme xorenm wu3BecteH B Cemupeune. A. H.
bepumram natuposain ero V-1 BB. 1o H.3. [2, c. 350,
puc. 8-9].

I[lo kmaccupukamuu  KOTIOB  BocTodHoi
EBponsl capmarckoro Bpemenu H. A. Bokoenko,
MOJI00HBIE KOTJIBI OTHECEHBI UM KO BTOPOMY THITY M
nmarupytorcs | B. 1o H.3. — | B. H.3. Takue KOTJIbI ObLTH
Haiinens! B cremsax Ilpuky6anss, Hmkuero [lona u
IMoBomxbs. (4, c. 232-234). Ha ocHoBaHUH
BBIIIEU3JI0KEHHOTO JITATUPOBKA BTOPOrO KOTENKa
HaIllero My3esi, He UMEIOIIEr0 MECTa HaXOJIKH, MOJKET
ObITH ompezeneHa taxke |1-1 BB. 1o H.3.

Cpeny MeTauTMuecKHX KOTJIOB, XPaHSIINXCS B
My3ee, BBIICISIOTCSI MUHUATIOPHBIE COCYABI-KOTENKH.
Oro xorenku o Ne 9 (66/7), 11 (188/123). Iomayro
ananoruto kotenky mox Ne 11 (188/123) nator nBa
OpOH30BBIX cocyaa oOHapyxkeHHbIe B 2004 . B ayiie
V3piHOynak, Kerenckoro paiiona AymaaTHHCKOH
obmnactu B Kazaxcrane u kotopsie gatupytores |11-11
BB. J10 H.2. [20, c. 42, 43, 46]. [Toxokue KOTJbI ObIITH
Haiinensl Takke B Kasaxcrame B  cocTase
Becaramickoro knana (pation r. Tanrapa) v B TOIHHE
p. Korasr. [20, c. 42, 43, 64]. Kpome Toro moo0HbIe
KOTEJKH c aHaJOTUIHBIMU pydKamMu

3apeructpupoBansl b, A. JlutBHHCKHM  TIpH
PaCKOIKaX CAKCKMX MOTHJIBHUKOB AJTHUyp U XapryIn
Ha Ilammpe B Tamkukucrane [15, c. 44-49],
nmarupoBanubsie uM V-1l BB. 10 H.3. YV mammpckux
KOTEJIKOB 00Jiee OKPYIJIbIe KOJbIA-PyuKd, a MEXKIY
HUMH BBICTYI-JOXKHBII HOCHK B BHJIC HW30THYTOW
JIOIIAUHON IIeM, KOHYAIOIIECHCS TOJIOBOM XHUIIHOM
nrunel - (Ammayp ),  wm ke Mexmy
TOPU3OHTANEHBIMU PyYKaMU — JIBE BEPTHKAIBHBIC
PYYKH B BUAE (PUTYPOK TOPHBIX OapaHOB-apXapoB
(Xaprymu I1).

K.®. CMupHOB Takke OTMEUYaeT HAaxOJKU
MOJOOHBIX KOTEIKOB Yy CaBpPOMAaTOB B CTEITHOM
3aBoiwkbe. OMH U3 HUX HaiiIeH BO BpeMs MaxOThl B
nonie Omm3 c. Paxunka B 1911 1., a apyroi KoTeioK
ObUI HalIeH MECTHBIMH XUTeIsIMH B 1886 1. B
kyprane y ¢. CanroBo HoBoy3eHckoro yesna. Ha 6oky
OTHOTO W3 KOTEIKOB, HAWICHHBIX TaM, MEXKIY
pyukamMu — penbeHOe H300paKEHHE JIeKAIIEro
KynaHa wiu jocuxu. I1o noBoay stux xorenkos K. ©.
CMmupHOB mutiet: «He u3BecTHO, M3TOTOBIISIIH JIH ATH
KOTEJKH caBpoMathbl [10BOIKBS..., HO pOANHY caMOil
(opMBI TIOJJOOHBIX COCYZOB HAI0 OMPEACICHHO
uckatb Ha Boctroke y cakoB Cemupedns ¥
[Mamupa...». K. ®. CmupHOB matuposan ux V B. 110
H.3. (21, c. 134-135).

Koren u3 Trosuu, HaWJeHHBIN pu
ctpoutensctBe bonbmoro depranckoro kanama (Ne
4, uaB. 29/520) CTOMT OCOOHSKOM CpeAd APYTHX
Cpe/IHea3naTCKoO - Ka3aXCTaHCKHX KOTIOB. VMeHHO
MO3TOMY OH YyXKe HEOJHOKPAaTHO IpUBJIEKAN
BHUMaHue wucciuenosarened. JI. M. PyTkoBckas B
CreUaIbHOW paboTe MOCBSLICHHOW 3TOMY KOTIY
CUHTACT MUJIMHIPUICCKYIO (POPMY KOTJIa KATAHCKOM,
a N300paKeHHUs1 KO3JIOB, 110 €€ MHEHUIO, TPUMBIKAIOT
K MaMATHHKaM CKHQCKOTo mcKyccTBa. OHa cunTana,
YTO KOTEN M3roToBiieH He B LleHTpanmpHOU A3sum, a
MIpHUBE3CH crofa XyHHaMu U gatupyercs |l B. mo H.5.
(19, c. 45; 15, c. 49-50). M. E. MaccoH matupoBai
3TOT KOTeN pyOekoM Hamei apsL. [19, c. 41].

0. A. 3ammenpoBckuii B CBOCH KHHUTE
«/lpeBHe3emuieienbueckas  Kynbrypa  DepraHb»
MIPU3HAET, YTO TIOSYMHCKHHA KOTET MMEET HEKOTOpOe
CXOJICTBO C KHTalCKUMH KOTJIAMH, HO CUUTACT 3TO
CXOJICTBO OTHOCHTENBHBIM, MO0 <«JUIsl KHTaHCKUX
KOTJIOB ~ XapakTepHO OoJiee OKpyrioe TYJIOBO,
cBOcoOpa3Has (opmMa pPydeK M HOXKEK, a TaKKe
o0s3aTenpHOe HAJIN9He KPBIIITKI. [Motom
paccmarpuBaercsi (popMa KOTJa, €ro yKpameHus M
JIeNaeTcs 3aKOYCHHE O MECTHOM IPOUCXOKICHUH
atoro kotna. Ilo muenuto 0. A. 3amHenpoBckoro,
KOTEJI OTHOCHTCS K «CaKCKOMY Ieproay». [8 c. 162-
164].

b. A. JIMTBUHCKMI CYHTaJl, YTO OCHOBHBIM
SJIEMEHTOM [UIS TATHPOBKH 3TOTO KOTJA SBISIOTCS
ero pydyku u, uyro komiasl CeBepHoro Kaskaza c
AHAIOTHYHBIMKA ~ pydkamu patupytotes VI —
nayanoM VII B. 1o H.5. b. A. JIUTBUHCKU UIIIET, YTO
«xoren ¢ BDK cOmmkaer ¢ ceBepOKaBKa3CKUMH
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TaKKe HaIM4de TOPU3OHTAILHOIO pelbeHOro 3HAYMTENLHO TOJIIIE CTEHOK, PE3KO OTOTHYT HAPYXKY
BaJIMKa Ha Kopmyce. Bce 3TO I103BOJISICT OTHOCUTCJIBHO HI/I3KOI71 TOPJIOBUHBI KOTJIa.

IpeAroaraTh O4YeHb PAHHIOI JaTy W Ul KOTJA C
B®K VIl unm cxopee VII B. 1o 1.9.». (15, c. 50).

[To-Buaumomy, VI BekoM Hamiel dpbl MOXHO
nmatupoBath Ham koten moj Ne 7 (MuB. Ne 66/4).
TynoBo KoTJIa yIUIOmIeHO Noychepruueckoil hopmbl
Ha TOJIOM, IO-BUANMOMY, KOHHYECKOM IIOJUIOHE,
KOTOpBIH coxpaHwmicsi yacTuyHo. CTEHKH KOTia B
BEpPXHEH 4YacTH JENalT H3JIOM U 00pasyloT
OTOTHYTHI HaBHCAIOIIWI OOpTHK. B BepxHel wacth
KOTJIa C YeThIPEX CTOPOH MPHJIMTHI JHAMETPaIbHO
pacloNoXEHHbIE ~ BEPTUKAIBHBIE  JAyrooOpasHble
PYYKH C ILIECTHIO MONEPEYHBIMH CErMEHTOBHHBIMU
BEICTyIIaMHU-pedpaMu, IMUTHPYIOIIHE (pakTypy poros
apxapa.

B Hacrosiee BpeMst KOTJIbI, HOOOHBIE HAIIEMY
B lleHTpanbHOI A3uMM H3BECTHBI OTHOCHUTENIBHO
Herutoxo. Bce oHM ObTM HaiJieHB! ciydaiiHO, |
COOTBETCTBEHHO JATHPOBKA MX HE SIBISIETCS] TOYHOM.

[Toutn moONHYIO aHAJOTHIO MBI HaxXOJUM B
Kazaxcrane y kotma, obHapyxenHoro B 1928 r. B
paifoHe o3epa boposoro, B ypouuime bapmamuno y
cen. llyuse, IleTponasnoBckoro okpyra, Kazaxckoit
CCP, (usine — KokueraBckas o6, Kazaxcran). [3, c.
216-229; 23, ¢.32, Ta6u. |; 1958. ¢.184; 1, ¢.75, 201;
28, c.441-445]. V s3TOrO KOTIA TaKKe IIAPOKHIA,
OTJIOTUH BEHYMK, 4YEThIPE BEPTHKAJbHBIE PYYKH-
NEeTIAM Ha KOpIlyce, MMHUTUpYOIHE (aKTypy pOros
apxapa, TakoH ke 00Be/ICHHBIH BOKPYT KOPITyca XI'yT
B BHJIC MIEPEBHUTOIO IIHYPA, HO B OTJIMYME OT HAIIETO
KOTJIa Y Hero Oosee TiTyOOKHuid cheprudecKuii KopIryc.

Cpasy ke mocje ciay4yailHOH HaxoJKh KOTIa
cotpynaukamu  IlerpomaBioBckoro Mmysest ObliH
NIPOBEJECHBI PACKONKH KaMEHHOW MOTHJIBIL, Tie HOJ
OTPOMHOH TUTATOH ObLI oOHapyKeH
BBINICYNIOMAHYTHIH  KoTes. Hipke korma  Gbuto
HalijleHO TmorpeOeHHe ¢ dYeperoM 4YeloBeKa |
norpe0arbHBIM MHBEHTAPEM, CPeld KOTOpPOro ObLIO
MHOT'O 30JI0TBIX H3JAenuil. Bnepsble sTa Haxonka
Oputa omybnmkoBaHa A.H. BepHmramom, KOTOpBIi
JIATUPOBaJ NMpeaMeThl 13 norpedenus [V-V BB. H.9. 1
ompemenua  ero, Kak TyHHCKoe [3, ¢.216-229].
E.}O.Cnacckass natupoBana koTren u3 bapmammHo
toxe 1V-V BB. H.9. [23, c.164].

Marepuansl  3TOro  morpedeHHs — Takke
nyomukoBana  W.I1.3aceunkas,  koTopas  Becb
KOMIUIEKC, Ha OCHOBAaHWM COBOKYITHOCTH JaT BCEX
NpeJMETOB, JaTWpoBaja B mpenenax V — TepBoii
mosoBuHEI VI B., HO BpeMs 3aXOpOHEHUS - HAYaIOM
VI B. [9, ¢.95-110].

[TomoOHBIE KOTIABI OBUTH OOHApyXeHbI U B
Tamkukucrane. Tak B  @Daxpabane, Kypran-
TroObuHCcKOM obsacTu ObUT HaWJEH ciy4yaHO MpH
pBIThE KaHaja aHaJOTWYHBIA KoTen. B Hacrosmiee
BpeMsi OH xpaHuTcsi B HaumoHamsHOM My3ee
Tamxukucrana (r. Jyman6e). Ilo cBoeit dpopme oH
Oosiee O6nm30Kk KoTiy M3 bapmammnbo. [Inamerp ero
BeHuHnKa 48 cm., BbIcoTa cocyma — 42 cMm. Benumk

BHyTpeHHsIsI 3aKpaHa BEHUYMKa IIOAHSATAa BBEPX H,
TakuM 00pa30M, PacIioJIoKeHAa Ha OJHOM JIMHWM C
iomaakoi BeHumka. CoxpaHWIach MPU3EMHUCTas
HOXKKa IMOYTH IUINHIpUYIecKoi ¢opmbl. B BepxHei
9acTH  COCy/Ja  KpPEHmWINCh  4YeThIpe  PYUKH,
YKpalleHHble  CHapyXu  Hacedkamu.  Koten
M3rOTaBJIMBAJICS B JIUTEHHON popme, COCTOSBIICH M3
HECKOJIBKUX CEKIHH, YTO 3aMETHO MO CTHIKOBOYHBIM
mBam. [27, c. 293, puc. 1; 5, c.61-62, puc. 14].
AHayornyeH Hamemy u koten u3 Pydurapa (paiion r.
Jyman6e) oOHapy>KeHHBIH reoxoraMu B 1972 roay u
nepenaBIIMMKU ero ¢parmMeHTsl B HarmoHanbHbIH
My3ell Tamkukucrtana. Jlnamerp ero BeHUuka 55 cMm.
U COXpaHMIICS OH Ha BeIcoTy 41,5 cMm. TynoBo cocyaa
OKpYIJIO€, HEIIMPOKUH BEHYMK IIIABHO OTOTHYT
Hapyxy. YacTHUHO coXpaHWJach HHU3Kas HOXKa
BBINYKJIO-KOHHUYECKO# (opmbl. Ha mieunkax cocypa,
Ha CTHIKE TYJIOBA M BEHUHKA PACIIOJIOKEHBI YETHIPE
BEPTUKAJIbHO IIOCTABJICHHbIE PYYKH C HAcCEUKaMH,
cHa0KCHHBIE BRICTYIAMH-KHOTIKaMH [5, ¢.62, puc. 15,
2; 26, c.140-141, puc. 3, 5].

[Tout MOTHOCTBIO CXOXK C HAIIMM KOTJIOM
KoTen u3 3umasl (paiioH r. [Jyman6e). B 1969 rony
KoTen moctynuwia B MHCTHTYT wucTOpuM uM. A.
Honuma AH Tamxukckoit CCP. [ImaMeTp BeHUHKa
ero 48 cMm. 1 coxpaHuics Ha BeicoTy 31,5 cm. Tynoso
COCyZla OKpYIJIO€, BEHUYHK IUIABHO OTOTHYT HapyXy,
Ha MOJJIOHE COXPAaHMIIOCh OCHOBaHUE HOXKH. Mex Ty
BEHYMKOM M IUICYHKAMH COCY/a PAaCHOJIOKEHBI
YeThIpe BEPTUKAIBHBIC PYYKH C TOPHU3OHTAIBHBIMHU
HaceykaMH M BBICTyHaMH-KHomkaMu. Ha BvIcoTe
pPY4EK TYJIOBO KOTJIA, KaK M HAIIEero, OMOSCHIBAET

TOPHU30HTAIBHBIN BaITHK, HMUTHPYOLIUH
CKpYYeHHBIN mHyp. [26, c. 140-141; 5. ¢c. 62-63, puc.
15, 1].

10.4.5lky60oB,  BHEepBBIE  OIyOJIMKOBABIIHA

JaHHBIE cocyapl u3 Pydurapa u 3uampl, natnpoBai ux
VII- wmagamom VIII B.,, Ha ocHOBaHMH HaXOIKHU
o0romMKa OpOH30BOTO KOTJIAa Ha TOceNeHn: | apaanu
Xucop B HOMEIEHUH, KOTOPOE 10 KEPaMUIECKOMY U
MOHETHOMY MaTepuaiy natuposaiocsk VIl — Hagamom
VIII BB. [26, ¢.135].

Ha ropomume Taxtu-CaHrvH mpH pacKoIkax
ruTaneny B 2004 r. 6pu1a 0OHapyKeHa MacTepcKas Mo
MIPOM3BOJICTBY KPYIHBIX OPOH30BBIX M3JIENUH, TI€ B

BEPXHUX CIIOAX TPEKO-OaKTPHHCKOTO  BpEMEHH
BTOpOW mosoBuHbl |l B. 10 H.3. ObLTHM HaWICHBI
(parMeHTBl  JUTCHHOW (QOPMBI AN OTJIMBKH

KPYITHOTO KOTJIa ¢ rpedeckoil Hagmuceto. Jluteiinas
(dopma ObUTa HM3rOTOBJICHA W3 TJIMHBI C JT00ABKOM
opranudeckoro Matepuana. CHapyku AuTeHHas
(hopma Oblia TOKpPBITa CJI0eM HEOOONIKEHHOM TIIMHBI.
JmameTp KoTiIa peKOHCTPYHpOBaH B mpeaenax 75-80
cM.

Jecsatp GpparMeHTOB (HOPMBI SBIISUINCH YaCTSIMH
BHEIIIHEH 3aKpavHbl BEHUYMKA. BbIIM HalieHBl U Te
YacTH JTUTEHHON (POPMBI, KOTOPBIE MTPeIHA3HAYAINCH
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T OTIMBKH 4  pydeK,  pacIoiiaraBIINXCs ITerpomaBnoscke [24, c.184; Hemmnenxo, 2014, c.

CUMMETPHYHO [0 YETBIPEM CTOpOHaM KoTia. Ha 79].

JINTEUHOU hopme PYUKH HaYWHAJIICh C.B. JlemuseHKO B AHCKYCCHOHHOH CTaTbhe
HETIOCPEICTBEHHO Ha CTHIKE BEHYHKA C TOPIIOBUHOU U «Kotnet  tuma  Taxtu-Canrud-bapmammno:  k
HampaBJIeHbl BHU3 K TynoBy. CHapyXw OHH npoGieme B3aUMOIIPOHUKHOBEHUS Tpaguuui
YKpAaIeHbI CIUICTEHHBIM  HAMmoJo0Me  KOCHI Metaiiooopabotku B lleHTpanbHOU A3uu» He
OpHaMEHTOM. cornaceH ¢ narupokamu H.bopoddxu u Lzsn LzyH

Bruto HaliileHO W HECKONBKO (hparMeHTOB
BHYTPEHHHX YacTeH JUTEHHOI (OpMBI, COCTHIKOBAB
KOTOpBIE aBTOpBI Bocco3manu ¢(opMmy koria. Ilo
pexoHCcTpyKImH apxeoioroB H. Bopoddxu u 13sH
[[3yHa Moas nuteitHas Gpopma CiyKuiia Ui OTIIHMBKH
OOJIBIIOTO0  KOTIIA C YETBIPbMS BEPTHKATIHHBIMHU
pyyKaMH C JeKOpaTUBHBIM IuieTeHHeM. @opma
OTJIMBAaEMOTO0 KOTJIA OKPYTJIasi, BEHYUK PE3KO OTOTHYT
Hapy>Ky OTHOCUTEIBHO HU3KOW ropyioBuHbL. [ToMumo
YIOMSIHyTOTO BBIIIE JEKOPATHBHOIO IJIETCHHS Ha
pyYKax, Ha KOTel OBbIJIO HAaHECEHO HE MEHee JBYX
TOPU3OHTAIBHBIX pelbeHBIX BAIMKOB B BHIC
CKPYYCHHOT'O IIHYpa, OIOACHIBAIOIIMX COCYJ Ha
ypoBHe pydek. Kak BUAHO W3 BBIIIEH3JIOKEHHOTO
KOTEJI, KOTOPBI ObI MOT OBIT OTIUT B 3TON JINTEHHOM
(opMe oueHb HAITOMHHACT HaIll MY3€HHBIH KOTEN C
YETBIPbMS pyUKaMU.

ABTOpHI JaTUPYIOT THUTEHHYIO Popmy n3 TaxTu-
CanruHa Bropoil monoBuHOM |l Beka 10 H.3. U
MIPUBOJIT B KAUECTBE aHAJIOTHU KOTJIBI, HAl/ICHHBIC B
Bapmamuno, ®axpabane, Pydurape u 3unne [5, ¢.54,
60-63].

ITo moBoxy xoTia u3 bapMairHo HaM XOTeIOCh
OBl YTOYHHUTD OJTMH BaXKHBII BOIIPOC.

Astopel H. Bopoddra u I3sr L3yn Mboid
MyOJIMKYsT BBINICOMUCAHHYIO JUTCHHYIO (QOpMYy JUIs
OTJIIMBKM KOTJIa C TPEYECKOW HAAIMCHIO B CTaThe
«Pacmpoctpanenue TexHonoruit B lleHTpanbHOM
Azun: B3aUMOIIPOHUKHOBEHHUE KHUTaNCKO,
rpedeckoii M ckudo-capMarckoil  Tpamuuui
METaJI000pabOTKI» M MPHUBOASA B KaUeCTBE aHAJIOTa
Halml My3efHBIH KOTEN ¢ HYeTHIPbMS py4KaMwu,
OIIMOO0YHO CYHUTAIOT €ro KOTJIOM, HalJICHHBIM B
Bapmarmno. [3, ¢.61, puc.13]. Koren us bapmarito,
cyns mo pucyHky, B tabnuue y E. FO. Cmacckoit
HECKOJIBKO OTJIMYAETCsl OT HAIIETO KOTJIa TITyOOKHM C
OKpYTJIBIM OCHOBaHHEM KopIirycoM. B cBoell ctatse E.
0. Cmacckas sCHO MMIIET, YTO «KOTEI ...,
HaliieHHbId B bapmammHO HMEOMUH  yeTbIpe
OpUTHMHANbHBIE PYYKH Ha KOpITyce, MMHUTHPYIOIIHE
(hakTypy poroB apxapa, OOBEICHHBIN OJXHOW JTHHUCH
BEPEBOYKH, YOPAaHCTBOM CBOUM, aHAJOTMYECH KOTIY,
XpassmeMycsi B TalIKEHTCKOM My3ee, HallJlEHHOM
mon TamkenTom» [23, c.164]. Wudopmanus o
MECTOHAXOX/IEHUN Hallero KoTia mnoj TamkeHToM
Takxke sBusgercs HempasunbHOH. E. FO. Cnacckas
CCBUIAETCSI Ha NHCBMO JMpEeKTOpa My3es HCTOpHH
V36exucrana AH Y3 CCP ot 27 despans 1947 rona,
rJie OH OMIMOOYHO Jaji el HeBEepHYI0 WH(OpMAIIHIO,
YTO My3€WHbIM KoTen Haigen nop TamkeHToM. K
COKQJICHUIO JAaHHBIA KOTENl He UMEET TOUHOTO MeCcTa
HaxOJIKH, a KoTel n3 bapmarmHo xpaHuTcst B My3ee B

Mbnst. @parmentsl snmreiiHON ¢Gopmbel w3 Taxrtu-
Canruna ratupyer BTopoii nonosuHo# | — vaganom |1
B. H.3. [IpuBeeHHBIE B Ka4eCTBE aHAJIOTUI KOTJIBI U3
3umnst u Pydurapa - VII -raganom VIII BB., a koten
n3 Paxpabasa OTHOCUT K T'YHHCKOMY BPEMEHHU WIIH
smoxe  paHHero  cpemHeBekoBba. (7,  c¢.87).
c.B.JleMuneHKO TakXKe OTMEYaeT HEIPaBUJIBHOE
nonnManue aBTopamu H.Bopoddxort u 1[3su Lzyn
Mbdem unpopmanunu, nouepnayroid uz pador E.1O.
Cmacckoii o0 koTiax u3 bapmamuHo wu Hamein
KoJuleKIMK. Ha ocHOBe cXojcTBa TEXHHWKH JIUTHS C
KOTJIOM, HaliICHHBIM B bapMalnHo, KOTEI U3 Hallero
My3est oH parupyet HadasnoM VI B., u 9Ta narnpoBka
HaM KaKeTcsl HauboJuiee npaBmwibHOM [7, ¢.79, 87].

CKynbITYpKH TOPHBIX KO3JIOB Ha KOTIE U3
Trosiun, a TaKke pPyYKH C  TONEPEUYHBIMH
CETMEHTOBUAHBIMHU BBICTyIIaMU-peOpamu,
UMHTHpYIoIHE GakTypy poroB apxapa Ha KoTie Ne 7
UMENIH He TOJNBKO JEeKOpaTHBHOE 3HAa4YeHUE, HO
HOCHJIM, TO-BHIMMOMY, PHUTYaJbHBIH XapakTtep H
MOJYEPKUBAIIM PUTYAIILHBIA XapaKTep 3TUX COCYJIOB.
M3BecTHO, YTO TOpHBIA KO3€Jl BOCIPUHUMAJCS KaK
«YHMCTOE JKEPTBEHHOE >KUBOTHOE, >KUBOTHOE MHpa
ooroB». IloaToMy 3TH wH300pakeHHUs, BO3MOXKHO,
OTIPEJIEIISIIH CBSI3b KOTJIOB C >KEPTBEHHBIM KUBOTHBIM
U KEepPTBOH; a colepXuMoe 300MOp(HOro KoTia
OTOXIECTBIISIIOCH C CAMHUM XUBOTHBIM [20, ¢. 42].

O Xapakrepe UCIIOJIb30BAHMS "
(YHKIIMOHATIBHOM Ha3HAYCHUH KOTJIOB y
uccie0BareNei 10 CUX 1op HET €MHOr0 MHEHUS. Y
MPUYEPHOMOPCKHUX CKU(OB MICbMCHHBIMH
UCTOYHMKAMH  3a()UKCHPOBAHO  HMCIHOJB30BAHUE
METAIMYECKUX KOTJIOB B PHUTYaJbHBIX LEJSAX IS
MIPUTOTOBIICHHUS XepTBeHHOW mumu. (6, 1V, 61). O
TOM, YTO KOTJBl MOIJIM HCHOJB30BAThCS IS
MPUTOTOBJICHNS THIIH, B TOM YHCIE PHUTYaJbHOMH,
CBUJICTENBCTBYIOT HAacKajJbHbIE W300pakeHus. B
9aCTHOCTH, B cBATHIMINE Tamransl (AnmMmaaTuHCKas
00J1acTh) BBISBJICHBI METPOTIH(EI ¢ H300pakeHUEM
KOTJIOB u KHUBOTHBIX, TIOMEIIEHHBIX
HETOCPEJCTBEHHO  Hax  KomioM.  IlomoGHble
HacKalbHble M300pa)KEHUsI W3BECTHBI U B JAPYIUX
paiionax  EBpasuiickoro mosica creneid. Ha
HacKalbHBIX M300pakeHusx B Koisbuikae n Cyleke
(Xakacust) u300paykeHBl OOJBIINE KOTJBI, OKOJIO
KOTOPBIX JIIOJH, MEIIAIoIIMe, YTO-TO B KOTJAX,
MOJKIANBIBAIOIIME  TOA  HUX  TOILUIMBO  WIH
nonpasisomuye yriad. O4eBHIHO, 3TO H300paKEeHHS
CIIEH KaKOro-TO pPHTyasla, BO3MOXKHO CBS3aHHOT'O
MMEHHO C BapKOTO MsIca )KEPTBEHHBIX )KUBOTHBIX [ 14,
1952, c.136, puc. 46]. YuutbiBasi, 4TO CKOILJICHUS
neTpormioB  OOBIYHO  BOCHPHUHUMAIOTCS — Kak
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JPEBHUE CBATHIININA, MOKHO TIPEAIONIOKHUTD, YTO Ha
HUX M300paKCHbl JKEPTBCHHBIC J>KUBOTHBIC IIPH
COBEpIICHUH KYJIBTOBBIX epeMonnii. [20, ¢.41-42].

MunuariopHsie COCY/IBI-KOTEJKH MOTJIN
UCIIONIb30BAThCA B KadecTBe KypwibHHI. [1om100HbIE
KOTETIKH, HaliZIecHHBIC B CKJICMIAaX C KOJUICKTHBHBIMH
3aXOpOHEHUSIMM B MUHYCHHCKOIl KOTJIOBHHE, C
OCTaTKaMH CTOPEBIIETO W CIUIABHUBIIETOCS BEIIECTBA
Ha JIHE, BO3MOXKHO, IpeJHa3HAyaJluCh I
BOKHUTaHWST HApPKOTHYECKUX BemecTB. Hampumep,
KOTEJIOK M KBaJpaTHas KyPHJIbHHUIIA C CEMCHAMH H
KaMHSIMU BHYTPU ObUTM OOHapy>KeHbl B Kyprahe 2
MOTHWJIBHUKA [Tazapeix Ha Aurae. Pan
I/ICCJICZlOBaTeHeﬁ CXOJATCsd BO MHCHHUH, YTO OT JbIMa
CeMSH  TaJUTIOIMHOTCHOB,  HCIIONB3YEMBIX B
norpe0ansHOM 00psizie, Caku MMPUXOANIN B 9KCTa3, BO
BpeMsI KOTOPOTO ITOIPa3yMEBAIOCh COIPOBOXKICHHE
UMM C OOPSOBBIMH MECHOIICHHUSMH JIYIIH YMEPIIETo
B 3arpoOHsIit Mup [20, ¢.42-43].

Koren m ouar 3ammMamu ocoboe MecTo y
CaKCKHX IIJIEMEH, K HUM BCEerJia COXpaHsuIoch ocoboe

CHuCOK WIIOCTPamii

MOJOXKEHHE. Y MHOTHX HapoAOB CYIIECTBOBAIH
NPEJIOCTEPEIKEHNST € LENbI0  NPEeJOTBPaTUTh
OCKBEpHEHHME ouara. Tak, Hampumep, MOTallleHHbIH
ouar, TEepeBEpHYTHIH KOTEN O3HAdYalld, 4YTO >KU3Hb
yIIIa ¥ B 3TOM CeMbe, CEIEHUU HET OOJIbIIe XKU3HHU.
OTOHB y APEBHUX SIBISUICS OJHMIETBOPECHUEM CTUXHH
JKM3HH M CUMBOJIOM €AMHCTBa KoJulekTHBa. Koren xe,
KaKk JJEMEHT KyjJbTa oOvyara W Ha HEro TaKxKe
MIEPEHOCWIINCH BCE BO33PEHHMS, CBSI3aHHBIE C KYJIBTOM
oras. Koren cumBOnMM3upoBanm eAMHCTBO, OBLI
MepHIIoM OoraTcTBa, CHIIBI, MO KOJIekTuBa. Koten
H ovar CIYXHWJIU CaKpaJbHBIMHU HCHTPAMHU XUJIUILA
IUTS BCEH TEPPUTOPHUN OOUTAHUS CAaKCKUX TuteMeH [20,
c.41].

Takxum 06pa3om, KOJUTEKIHs OPOH30BBIX KOTIIOB
n3 cobpanust ['ocymapCTBEHHOTO My3esl HCTOPHH
Y36ekucrana, HECMOTpPSl Ha CBOIO MaJIOYHCIIEHHOCTb,
pa3HooOpa3Ha 10 COCTaBy M JAeT JOMOJHUTEIbHBIC
cBelleHMsT 00 OTOM  KaTeropud  NaMsSTHHUKOB
MaTepUuaIbHON KYJIBTYPEI.

Puc. 1.

Koten, V-1V BB. mo H.3. HailineHublii Onm3 TamkeHTa. BpeMs u 00CTOATEILCTBA
HaxOJKU HEU3BECTHBI, I0O-BUAUMOMY, U3 NOCTyIUIeHUH 10 1917 rona.

Puc. 2.

MI0-BUIMMOMY, U3 NocTymieHuit 1o 1917 roxa.

Koren, V-1V BB. 10 H.3. HalineHHbI «B ceneHun boropomuiikom B 40 BepcTtax OT
TamkenTta mo UnHazckoit mopore». Bpems u 00CTOATENECTBA HAXOKH HEU3BECTHEI,

Puc. 3.

Koten, V B. mo H. 3. HaiineHHsit B o3epe Mcchik-Kyns (Ksipruscran). Bpems u
00CTOSATENIECTBA HAXOAKH HEM3BECTHBL, TI0-BUANMOMY, U3 MOCTYILTIeHH 10 1917 roxa.

Puc. 4.

B 1939 rony.

Koten, VII B. 10 H.3. HalineHHBII Ha cTpouTenbcTBe bonpmoro depranckoro kanama
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Puc. 5.
Kotem, I1-1 BB. 10 H.3. HAWICHHBIH BO BpeMsI pACKOIIOK OTPEOCHMUS 3HATHON KECHIITIMHEI

I1-1 BB. 1o H.3. ydacTHHKamMH y30ekcko-¢paHiy3ckoi skcrieauiuu B 2000 roxy Ha
ropoaumie Kokrena.

Puc. 6.
Koten, V-1V BB. 10 H.3. MecTo, BpeMst 1 00CTOSTETHCTBA HAXOJKH HEU3BECTHEI, T10-
BUIMMOMY, U3 MOCTyIUIeHuH 10 1917 roxa.

Puc. 7.
Koten, Bropoii monoBuns! Il B. 10 H.3. Mecto, BpeMst U 00OCTOSITEIbCTBA HAXOIKH
HEU3BECTHBI, MO-BUANMOMY, U3 MOCTYIUIeHH 0 1917 roaa.

Puc. 8.
Koten, V-1V BB. 10 H.3. MecTo, BpeMst # 0OCTOATEIHCTBA HAXOKH HEU3BECTHBI, T10-
BHINMOMY, U3 IIOCTyIUIeHwH 10 1917 roxa.

Puc. 9.
Kotemnoxk, V-1 BB. 10 H.3. MecTo, BpeMs 1 00CTOSITEIHCTBA HAXOIKH HEU3BECTHBI, T10-
BHINMOMY, U3 IOCTyIUIeHw#H 10 1917 roxa.

Puc. 10.
Kotemnox, 11-1 BB. 1o H.3. MecTo, BpeMs u 00CTOSITENbCTBA HAXOAKA HEH3BECTHBI, T10-
BUAMMOMY, U3 ToctyruieHui 10 1917 roga.

Puc. 11.
Kotemnoxk, V-1l BB. mo H.3. MecTo, BpeMs 1 00CTOSTEIHCTBa HAXOIKHA HEU3BECTHEI, TI0-
BUIMMOMY, U3 NOCTyIUIeHuH 10 1917 roxa.
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Introduction

Politics is an activity and tool aimed at solving
simple and complex tasks that occur in various
spheres of society, achieving specific goals,
understanding the conflicting collective interests of
social groups and people, developing decisions that
are binding for the entire society, and implementing
them with the help of state power. as an activity.

It is known that social sciences, in particular,
philosophy, law, history, economics, political science,
which are distinguished by ideologies, perform the
function of part of the terminology. In addition, the
socio-political lexicon is formed by ideological and
specialized lexical, semantic and phraseological units
of different origins to express concepts in the field of
social, political, economic, moral life of the society [1,
108].

Politics is an activity aimed at achieving specific
goals in public administration by solving tasks aimed
at specific goals in the life of society. In other words,
it relies on the conclusions of other socio-political
sciences in studying the course of political processes
and relations, it is a phenomenon aimed at
understanding the conflicting collective interests of
social groups and people while summarizing the

Doi: &os¥e https://dx.doi.org/10.15863/TAS.2023.04.120.11

essence of the theoretical rules and conclusions
developed in them.

The study of the socio-political lexicon in
linguistics is directly related to the level of political
culture and political consciousness of citizens, such as
the understanding of the socio-political reality taking
place in the life of society today, deepening the
content and essence of the socio-political lexical
reforms taking place in the society. After all, the role
and function of language in solving such an important
issue is incomparable.

It should be noted that the political-social
lexicon occupies a special place in the language layer
[2, 10]. Linguists use the concepts of “social-political
lexicon”, “social-political terminology”, “social-
political term” in their research. It should be noted that
“... these concepts related to socio-political discourse
are present in the lexicon of modern mass media”[3,
11].

The ratio between socio-political lexicon and
socio-political terminology can be used as one of the
criteria for further classification of the components of
socio-political lexicon [4, 35]. Socio-political lexicon
and terminology are two systems of one system [5,
15]. For example: agitation, dictatorship, oppression;
aristocracy, assembly, senate, legislature and head.
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Social-political terms are the core of the social-
political lexicon [5, 16].

Modern studies in the field of socio-political
lexicon repeatedly emphasize the relevance of
studying this layer of this lexicon.

“Saocio-political terminology is a separate layer
of the terminological lexicon, which occupies an
intermediate position between the functionally limited
term systems and the lexicon of general use” [6, 21].

Socio-political terminology is created as an open
system of nominative units differing in lexical,
semantic and phraseologically specialized origin to
express concepts reflecting the sphere of social-
production and political life of the nation.

A.L. Golovonevsky shows the following
features of socio-political lexicon:

a) social-political lexicon is a multi-faceted,
evaluative, critical, controversial, and finally known,
which differs from each other in conceptual and
functional areas, but reflects the development of the
state of society and phenomena of social life in the
dynamic processes of language from a sociolinguistic
point of view. is a set of words that reflect the real
rules typical of a certain society in a historical period;

b) socio-political lexicon is a set of words that
differ from each other in conceptual and functional
areas, but are verbalized into one flow from a
sociolinguistic point of view, that reflect the
phenomena and events of the state and social life of
society, belong to a specific society in a certain
historical period, from words is a shell (corpus) [7,
27].

A. Orozboev emphasizes that the socio-political
lexicon is the product of a very long and complex
development, and believes that “it is impossible not to
preserve substratum elements”. The scientist
considers their important aspect to be ... that a certain
word acquires its own meaning according to different
social formations, state institutions, as well as the
individual style of historians and writers, and at
different historical stages of the language [8, 39]”.

A socio-political term is characterized by its
belonging to one or more terminological systems, but
it can also function outside of them. In this case, it
acquires new properties, in particular, it becomes an
ideological sign, includes axiological designation
(marking), emotional-expressive color, loses or adds
semantic components, has a flexible connotation.
Socio-political terminology has a number of features
that are implemented outside the scientific method [9,
134].

According to  L.A. Murodova, social-political
lexicon is not terminological. In addition, in the field
of socio-political lexicon, not the terms of social
sciences, but “two-dimensional” lexical units, which
interact with the meaning-giving word both in the
function of a term and in the function of a non-term
word, operate [10, 8]. However, these units define the
signifier in different ways, such as “nearest” and

“next”. It is the distinction between these terms as
“special concept - non-specific concept” that causes a
discussion about their ambiguity. S.D. According to
Shelov, the words belonging to the general literary
language can have several meanings and correspond
to the corresponding term in terms of form and
grammatical description. Here, some of the meanings
are non-specific - non-terminological, and another
part is special — terminological [11, 264].

Terminologists  distinguish between socio-
political terminology and socio-political lexicon:

A.Sh. Najimov makes the following points in
this regard:

1) socio-political terminology - a section of the
terminology of socio-political sciences - philosophy,
law, history, economics, political sciences;

2) socio-political lexicon is a sub-system of a
separate language, which expresses concepts related
to the social, political, social, economic, moral spheres
of society (society), has an ideological meaning, and
is composed of different units according to its origin
[15, 11].

The scientist does not recommend including the
socio-political lexicon in the terminology system, and
the reason for this is that when terms are used in the
socio-political lexicon, the meaning of the word
means only its characteristic signs, and when it is used
as a term, it expresses a specific scientific concept and
indicates belonging to the system of terms [15, 14].

M. A. Kazyulina believes that most of the social-
political lexicon consists of constitutive terms, which,
on the one hand, makes articles on political topics
interesting to non-experts by their simplicity and
comprehensibility, and on the other hand, leads to
ambiguity of some meanings [12, 43].

It should be noted that socio-political
terminology is an open system of nominative units of
different origins, lexically, semantically and
phraseologically specialized to express concepts
reflecting the sphere of social production and political
life of the nation (L. L. Bantisheva) [13, 75].

Ali Khadi "accepts the opinion of linguists who
included social-political terminology in the social-
political lexicon, social-political terms not only have
term symbols outside the terminology system of social
sciences, but also their general use in social-political
terminology, that is, in the social-political lexicon
believes that we can assume that the features that arise
as a result of its introduction will be used in practice
[14, 67].

Supporters of this concept A.L. Golovonevsky,
L.A. Zhdanova [16, 11], according to them, the socio-
political dictionary is not a strictly closed
terminological system, but creates a system of "free"
lexical units, the core of which is formed by terms.

Socio-political lexicon serves as part of the
terminology of social sciences, in particular,
philosophy, law, history, economics, political science,
which is characterized by ideologies. In addition, the
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socio-political lexicon is formed by ideological and
specialized lexical, semantic and phraseological units
of different origins to express concepts in the field of
social, political, economic, moral life of the society [1,
109].

Socio-political terminology works as a dynamic
and open set of terms of structurally simple complex
units from various terminological systems of social
sciences, and it acquires new characteristics and
becomes an ideological symbol, includes an
axiological brand, an emotional-expressive color, in
addition to its scientific method. has the loss of
realizable semantic components and the filling of
semantics, flexible meaning and string characters. -
socio-political terminology - it is considered a
separate layer of the terminological lexicon and
occupies a place between the system of functionally
limited terms and the lexicon in general use;

- the boundary between socio-political
terminology and common lexicon is variable and
always in motion, and the socio-political term is
outside the doctrine of traditional terminology;

- socio-political terms do not belong to the
terminological lexicon, because the terms are
functionally limited, they are used only in the field of
certain science and technology, there is no emotional-
expressive color in the terms;

- socio-political terminology includes commonly
used words with terminological meaning reflecting
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concepts related to socio-political and economic
spheres;

- socio-political terminology is included in the
socio-political lexicon.

In conclusion, the following can be noted:

1. In order to describe and explain the interaction
of socio-political lexicon and lexical subsystems in
socio-political terms, it is necessary to take into
account many differences. The first difference is a
constant level of development or a dynamic state, and
the socio-political lexicon has a certain dynamic, and
this development is related to the amount of
information in the mass media and the political
process being transmitted.

2. The semantics of socio-political terms is
directly related to broad concepts reflecting socio-
political knowledge and includes an important layer of
words that are thematically related to specific areas of
the ideological, political, socio-economic life of
society.

3. Socio-political lexicon changes related to the
social life of the society, as a rule, are manifested as
social and political vocabulary.

Thus, the selection of the socio-political lexicon
as a research object linguistically in the journalistic
style and the above-mentioned complex scientific
issues can determine the relevance of the topic. After
all, socio-political lexicon in journalistic works was
not a special research object in Uzbek linguistics.
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sovremennyh sredstvah massovoj informacii.
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Introduction - latest software;

Currently, the oil industry of Turkmenistan is - the use of special drilling fluids in some cases;
facing the issue of involvement in the active - new technologies and devices for well
development of hard-to-recover oil reserves, the bulk completion.
of which is located in low-permeable reservoirs. The The wiring of wells with various hole deviations
importance of solving this problem is determined by in new and old fields is carried out using devices for
the depletion of reserves in long-exploited areas with hole deflection and downhole telemetry systems for
a sharp decrease in well productivity. controlling the hole trajectory with appropriate

In foreign practice, drilling of inclined and software.
horizontal wells is widely used, where a reduction in In the presence of data on productive formations,
the cost of oil production and an increase in the it is necessary to choose the most economical
coefficient of hydrocarbon extraction have been technology, which is determined by the target task that
achieved. the mining company sets before drilling, the

The experience of drilling such wells for a properties of the formation and drilling conditions
number of years in various countries has shown that during the work. The most important factor of any
for successful and economically justified drilling, the project is engineering planning of processes using
following is necessary: advanced technologies. In order to avoid undesirable

- high engineering qualification of the staff; consequences due to poor planning of work, it is

- availability of reliable geological data that are necessary to use engineering knowledge of processes
necessary for the design and wiring of a particular from specialists.
well; Of great importance in directional drilling is the

- creation, development, production and correct choice of the well profile. The profile should
application of special devices and equipment; be chosen in such a way that, with minimal time and

*
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money, the well should be brought to the design depth
without complications, ensuring proper quality for
long-term operation. The rational profile makes it
possible to minimize the work with the diverter, to
ensure the necessary displacement of the face and the
permissible intensity of curvature, as well as free
passage along the hole of the bottom of the drill string
layout. The profile should allow the well to be
operated with deep pumps, including rod pumps, and
the wiping of the casing pipes with rods and their
breakage should be excluded.

The choice of the profile type is carried out
taking into account: the requirements of drilling wells;
the strength characteristics of the rocks composing the
geological section of the deposits; the patterns of
curvature characteristic of the used bottom-hole
assembly (BHA); methods and technical means used
in the operation of wells. The profile of the well
should provide a minimum value of the load on the
hook when lifting the drill string (downhole
equipment).

Directional wells should be drilled with minimal
time and money. The project for the construction of a
directional well should include: justification of the
choice of profile configuration, calculation and
construction of the profile, determination of
permissible deviations of the hole from the project.
The profile of the directional well must satisfy high-
speed and high-quality drilling, have a minimum
number of bends, be technically feasible and
economically feasible.

There are two types of profiles: conventional and
spatial. Profiles of the usual type are a curved line
located in one vertical plane; profiles of the spatial
type are a spatial curved line.

Directional production and evaluation well Ne
707 on the West Cheleken area was laid with a design
vertical depth of 2620 meters (along the hole of
2764.37 meters) in order to assess the reserve of
hydrocarbon raw materials and increase oil production
using advanced technologies of foreign companies, as
well as the resumption of oil and gas production from
the mothballed field.

The project for the construction of an operational
evaluation well No 707 with a depth of 2620 m
(vertical) 2764 m (along the hole) at the field in
question was developed on the basis of a combined
pressure graph in drilled wells and calculations of the
hole trajectory. That is, the guide shaft with a diameter
of @708 mm was lowered to a depth of 7 m (vertically)
and secured with rubble concrete. An elongated
direction with a diameter of 508 mm was lowered to a
depth of 50 m, to overlap weakly cemented
sandstones. The conductor @=339.7 mm was lowered
to a depth of 800, to overlap unstable layers of the
horizons of Absheron, akchagil and unstable water
layers, as well as possible gas layers of the upper part
of the horizon of the red-colored thickness. The
technical column @= 244.5 mm was lowered to a

depth of 2100 m vertically and along the hole of 2119
m, to overlap water and possibly gas layers of the
middle, lower horizons of the red-colored thickness,
as well as to control the anti-discharge equipment in
case of possible gas and oil occurrences. The
operational column @ = 139.7 mm, descended to a
depth of 2620 m vertically and along the hole 2764 m.

Profile design procedure:

1) we study in detail the data on previously
drilled wells, establish patterns of hole curvature,
azimuth change, the influence of various factors on the
change in the angle and azimuth of curvature.

2) using a structural map, which shows the
position of the mouth and bottom of the projected
well, we determine the initial data for calculating the
profile: vertical and horizontal projections of the hole
and the azimuth of curvature;

3) in accordance with the conditions of
penetration, select the profile type;

4) set the length of the vertical sections;

5) select the layout of the bottom of the drill
string and determine the intensity of the change in the
angle of curvature (or vice versa);

6) by the magnitude of the intensity of the
change in the angle of curvature, we determine the
radii and compare them with the minimum
permissible ones; we take the rate of decrease in the
angle of curvature according to practice data;

7) we determine the maximum angle of
inclination of the borehole and the projection of all
sections of the borehole on the horizontal and vertical
planes. If the angle of curvature of the hole is set, then
we determine the value of the radius of curvature and
the intensity of the angle of curvature;

8) based on the calculated data, we build the
design profile of the borehole.

At the end of the profile calculation on
millimeter paper, we build horizontal and vertical
projections on the scales: horizontal projection -
1:200, 1:400 or 1:500; vertical projection - 1:1000 or
1:2000.

For the projected directional operational
evaluation well Ne 707 on the Western Cheleken field
a five-interval profile was selected (vertical section,
section of the curvature parameter set, stabilization
section, curvature set section, stabilization section).

The design data of the profile of the operational
evaluation well Ne. 707 West Cheleken field shown in
Table 1.

In the process of designing the well profile, the
risk of collision of the hole of a new directional well
with previously drilled wells was analyzed. To
prevent the collision of boreholes, the Close Approach
program of Schlumberger companies is used. For a
more accurate assessment and prevention of the risk
of crossing boreholes, the program module requires
the following data from previously drilled wells:

- field diagrams of the bush;
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- accurate data on the coordinates of neighboring

wells and altitudes;

- the coordinate system used;
- complete information on inclinometry for all
neighboring wells, in order to obtain a qualitative

analysis of the risk of crossing the holes;

- if there is a choice, it is necessary to use

Gyroscope measurements

- precise reference to the north;
- it is necessary to clarify by what type of
azimuth the measurement was carried out (magnetic,

geographical, cartographic);

- location of all adjacent wells.

In geometric analysis, the key parameter of
convergence is the distance from the center to the
center and is defined as the distance between the
planned well and the neighboring well. Statistical
analysis is the ratio of the distance from the center to
the center between the wells and the sum of the radii
(main semi-axes) of the ellipsoids of uncertainty
around the analyzed well and neighboring wells,
which are scanned at any given point.

Table 1.
. . Inten- | Azimuth
N Hole Zenith Azimuth Vertical Displacem| North |East West sity of the
ote depth angle, o depth,
(m) ) grad, (°) (m) ent (m) |South (m (m) (deg/ anglf set
3m) | )
Wegﬂelf‘d - 0,00 0,00 | 0,00 0,00 0,00 0,00 000 | N/A | 250M
Marker 9,00 0,00 | 250,00 | 9,00 0,00 0,00 0,00 | 0,00 | 250M
MudLine
Intermediate
column Mol - | a0 55 | 0,00 | 250,00 | 800,00 | 000 | 000 | 000 | 000 | 250M
13 3,8" Casing
Shoe
1650,00 | 0,00 | 250,00 | 1650,00 | 0,00 0,00 0,00 0 250M
1680,00 | 1,80 | 250,00 | 1680,00 | 0,47 0,16 | -044 | 1,80 250M
1710,00 | 3,60 | 250,00 | 1709,96 | 1,88 064 | -1.77 | 1,80  250M
1740,00 | 5,40 | 250,00 | 1739,87 | 4,22 145 | -398 | 1,80  HS
1770,00 | 7,20 | 250,00 | 1769,68 | 7,50 258 | -7,08 | 1,80  HS
_ 1800,00 | 9,00 | 250,00 | 1799,38 | 11,71 | -4,02 | -11,05 | 1,80  HS
szfnitsf”t'ag 1830,00 | 10,80 | 250,00 | 1828,94 | 16,85 | -579 | -1589 | 1,80 HS
angle set . | 186000 | 12,60 | 25000 | 185831 | 2291 | 7,87 | 2161 | 1,80 | HS
KOR 1890,00 | 14,40 | 250,00 | 1887,48 | 29,89 | -10,26 | -28,19 | 1,80 | HS
1920,00 | 16,20 | 250,00 | 1916,42 | 37,77 | -12,97 | -3563 | 1,80 | HS
19500,0 | 18,00 | 250,00 | 194509 | 46,56 | -1599 | -43,92 | 1,80 | HS
1980,00 | 19,80 | 250,00 | 1973,47 | 56,24 | -19,31 | -53,05 | 1,80 | HS
2010,00 | 21,80 | 250,00 | 200153 | 66,80 | -22,94 | -63,01 | 1,80 | HS
2040,00 | 23,40 | 250,00 | 202925 | 7824 | -26,86 | -73,80 | 1,80 | HS
2070,00 | 25,20 | 250,00 | 2056,59 | 90,54 | -31,08 | -8540 | 1,80 | HS
Angle
Stabilization - | 2100,00 | 27,00 | 250,00 | 2083,53 | 103,69 | -35,60 | -97,80 | 1,80 | HS
EOC
Intermediate
column M2 -9 | 5110 49 | 2700 | 250,00 | 2100,00 | 112,05 | -38,47 | -105,69 | 0,00 | HS
5,8" Casing
Shoe
2150,00 | 27,00 | 250,00 | 2128,08 | 126,30 | -43,36 | -119,13 | 0,00 | 28,73R
Thestarting | 2160,00 | 27,48 | 250,57 | 213697 | 130,86 | -4491 | -12344 | 165 | 28,22R
pointof the | 2190,00 | 2895 | 25219 | 216340 | 14501 | -49,43 | -13689 | 165 | 26,79R
angleset- | 2220,00 | 30,43 | 253,66 | 2189,47 | 159,86 | -53,79 | -151,09 | 1,65 | 2552R
KOR 2250,00 | 31,93 | 255,00 | 221513 | 175,39 | -57,98 | -166,05 | 1,65 | 24,36 R
2280,00 | 33,44 | 256,24 | 2240,38 | 191,59 | -62,00 | -181,74 | 1,65 | 23,32R
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2310,00 | 34,96 | 257,38 | 226519 | 20845 | -6584 | -198,16 | 1,65 | 22,38R
2340,00 | 36,50 | 258,44 | 228954 | 22594 | -69,51 | -21529 | 1,65 | 21,52R
2370,00 | 38,04 | 25942 | 231342 | 244,07 | -72,99 | -233,12 | 1,65 | 20,74R
Angle
Stabilization - | 2388,64 | 39,00 | 260,00 | 2328,00 | 255,63 | -75,07 | -244554 | 1,65 | HS
EOC
The roof of 1 »7004 | 39,00 | 260,00 | 2570,00 | 450,86 | -109,10 | -437,53 | 0,00 | HS
the formation
F'”a'T‘;fpth " | 2764,37 | 39,00 | 260,00 | 2620,00 | 491,19 | -116,13 | -477,40 | 0,00
Schlumberger's indicators for the Close accurate instrument or drill with a special resolution

Approach program to determine the collision
prevention of the borehole are as follows:

- if OSF>5 in addition to the minimum
separation (MAS) > 80% of the allowable deviation
from the ADP plan — Drilling is allowed;

- if 5> OSF>1.5 in addition to the minimum
separation (MAS) > 80% of the allowable deviation
from the ADP plan — Drilling is allowed;

- if 1.5> OSF>1.0 in addition to the minimum
separation (MAS) > 80% of the allowable deviation
from the ADP plan is a Risk zone (Minor risk zone).
It is necessary to plug the neighboring well. Bring the
measurement into the drilling well with a more

(exemption);

- if OSF <1.0 or minimum separation (MAS)
<80% of the permissible deviation from the plan ADP
— intersection (Major risk zone) stop drilling or drill
with special permission (exemption).

According to the conclusion of the Schlumberger
Close Approach program, the collision of the hole of
the projected directional well Ne707 with the holes of
previously drilled wells is low.

Schlumberger's conclusion on the Close
Approach program to prevent the collision of the
borehole Ne707 on the Western Cheleken field with
the holes of previously drilled wells is shown in Table
2.

Table 2.
Separation Separ Depth (m) Risk level
. Permiss | ation
A(\:gjnatl- Distanc | Uncert ible coeffi by the verti- War- Status
wells e (m) aint deviatio | cient r{ole call nin Low | High
Y I nm) | (Sep. y 9
Fac.)
Cheleken-217 Surveys(DefSurvey) Fail
Minor
187,26 | 186,67 | 177,26 | N/A | 0,00 0,00
185,64 | 148,08 | 12954 | 4,99 | 1983,00 | 1976,00 OSSS<
5088 | 1948 | -0.48 | 149 | 2454.00 | 2378.79 0155F0<
50,92 726 | -1433 | 1,17 | 250500 | 2418,00
51,13 6,89 | -14,99 | 1,16 | 2514,00 | 242542
51,32 692 | -1503 | 1,16 | 2517,00 | 2427,76
6677 | 2160 | -0,75 | 148 | 2580,00 | 247672 0185F0>
Fail
Cheleken-524 Surveys(DefSurvey) Minor
80,77 | 8917 | 7977 | N/A | 0,00 0,00
24738 | 19732 | 17253 | 4,98 | 2310,00 | 226519 o5s.g<
9441 | 3090 | -057 | 1,49 | 2640,00 | 252334 0155F0<
86,19 | 17,12 | -1717 | 1,25 | 2703,00 | 2572,30
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86,49 | 16,74 | -17,00 | 1,24 | 271500 | 2581,63
86,67 | 16,77 | -17,94 | 1,24 | 2718,00 | 2583,96
9488 | 2522 | 936 | 1,36 | 2764,37 | 2620,00
Warning
Cheleken-429 Surveys(DefSurvey) Alert
108,27 | 10767 | 9827 | N/A | 000 0,00
264,58 | 211,23 | 184,79 | 500 247500 | 2395,11 0535<
22336 | 153,25 | 11844 | 320 2764,37 | 2620,00

For all calculations of the risk of intersection
(collision) of holes, the northern landmark is always
used to measure the azimuth angle.

From a depth of 800 m, a hydrocarbon-based
drilling mud of the Versadril system was used. The
Versadril system is one of the best systems for drilling
clays, where the stability of the hole is the main
criterion. In addition, this system operates at high
temperatures up to 180-190 °C and has more
improved rheological properties. The “Versadril”
system has a very low water output.

The purpose of directional drilling is to hit the
final bottom of the well at a predetermined point in the
productive formation. As a rule, it is set along the roof
of the productive reservoir and is the center of the
tolerance circle. If you get into this circle, the project
task is considered completed. For various mining and
geological conditions, the purpose of the well, its

depth (vertically), the radius of the tolerance circle
ranges from 15 - 60 m.

The project provides for the following purpose
and task of the well;

The azimuth angle is 260° + 10°, the zenith angle
is 39°, the maximum change in the zenith angle degree
/ 10 m is 0.6°, the vertical depth of the roof of the
productive layer is 2570 m. The offset from the
vertical at the entrance of the roof of the productive
reservoir is 450,86 £ 25 m .

When drilling a well, the maximum
displacement of the bottom was 491.19 m with a
magnetic azimuth of 260 °, the maximum zenith angle
at a depth of 2764 m was equal to 39.0 °. As a result
of the development of the productive facility, an
inflow was received with a maximum total flow rate
of 30 tons /day.
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Gravity & Magnetic Parameters Surface Location Gauss-Kruger Zone 9 -Krasovsky Miscellaneous .
Mode:: BSOM  Dip:58857°  Data: 012021 Laf: N39264442 Nodhing: 43701719m GrdConv: 1.3367°  |Siof New Siof TVD Ret: ROty Table (-15.5m below Baltic Mean Sea
Dec: 6033°  Fs: 523887790 Gty Fs: 999.371 mgn (9.80665 Based) Lon: E 53 6 1219 Easting:  9681071.25m Seale Fact: 1.00040352| Plan: Gunbatar Cheleken-707 ver3.1_PB_08-Jun-21
EW (m) Scale = 1:49.23(m)
-540 -460 -420 -360 -300 -240 -180 -120 -60 0
N
0 Wellhead - SHL Intermediate column Net - 13 3/8" Casing Shoe 180
0MD 0 TVD 800 MD 800 TVD
0.00 ° incl 0.00 ° az o e
0 vsec . a :
3 ntermediate column Ne2 - 9 5/8" Casing Shoe
350 Marker MudLine 2118 MD 2100 TVD 120
TVD 27.00 * incl 250.00 ° az
0.00 ° incl 250.00 ° az N=-38 E=-106
Uveec The starting point 60
of the angle set - KOP
2150 MD 2128 TVD
700 27.00 * incl 250.00 ° az
Intermediate column Nel 13 3/8 siw NS E= 119 0 b4
sing Shoe % Angle Stabilization- Eoc (%)
800 MD 800 TVD Final depth - 10 2389 MD 2328 TVD =
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Figure 1. The profile of the hole of the directional operational evaluation well Ne 707 West Cheleken.

Directional production and evaluation well Ne
707 on the West Cheleken area has successfully
fulfilled its goal, confirming the oil and gas potential
of this section of the field without additional costs.

The profile of the hole of the directional
operational evaluation well Ne 707 Western Cheleken
is shown in figure.

Conclusions
1. The directional production and evaluation
well has fully fulfilled its purpose and objective.

2. The use of methods and means to control the
geometric parameters of the wellbore and the position
of the deflecting device, as well as telemetry systems
conducted the successful completion of the well.

3. Correct analysis of the trajectory of the holes
of previously drilled wells prevented the risk of
collision of the holes of wells.

4. The resulting inflow of the well proves the
correct selection of the profile.
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Introduction stress, water output, temperature, pH, solid phase and

The type and properties of drilling mud in sand content, filtration crust thickness; twice a week —
combination with technological measures and salt content in the filtrate. When drilling gas horizons
technical means should ensure trouble-free drilling and drilling in complicated conditions, control is
conditions with high technical and economic carried out: every 10-15 minutes — density and
indicators, as well as high-quality opening of viscosity; every hour — statistical shear stress, water
productive horizons. output, temperature; once every 10 days — oil content

When drilling wells that are supposed to open in solution. After the opening of the gas reservoir, in
zones with possible gas and oil occurrences or the absence of a gas drilling station, the drilling fluid
productive horizons in newly drilled areas, as well as should be monitored for gas saturation twice a shift [2,
when drilling in gas, gas condensate fields with 3, 4]. The density of drilling mud during the opening
abnormally high reservoir pressures (AHRP) or with of gas-oil-water-saturated formations should be
hydrogen sulfide and other aggressive and toxic determined for the horizon with the maximum
components in the fluid, it is necessary to have a gradient of reservoir pressure in the range of
constant supply of drilling mud in the amount of, compatible conditions. Normal reservoir pressure in
equal to the volume of the well [1]. any geological conditions is equal to the hydrostatic

For all other wells, the volume of the reserve pressure of a column of water with a density of 1 g /
solution during drilling under normal conditions is cm?® from the roof of the formation to the surface.
carried out as follows: density and viscosity are Abnormal reservoir pressures are characterized by any
checked every hour; twice a shift — statistical shear deviation from normal.

[ ]
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The maximum permissible repression (taking
into account hydrodynamic losses) should exclude the
possibility of hydraulic fracturing or intensive
absorption of drilling fluid at any depth of the interval
of joint drilling conditions. In intervals composed of
clays, mudstones, clay shales and layers prone to loss
of stability and fluidity during drilling, the density,
filtration and chemical composition of the drilling
fluid are established based on the need to ensure the
stability of the walls of the well.

Depression on the walls of the well is allowed
within 1 — 15% of the effective skeletal stresses (the
difference between the rock and pore pressure of these
rocks), if this does not cause a threat of flow, scree,
landslides and does not lead to gas and oil
occurrences.

Let's consider an example of calculating the
density of drilling mud. In the range of 3500 — 4000 m
there are clays with the coefficient of anomaly of pore
pressure Ka, = 1.6. The opening of the clay is planned
with depression on the walls of the well, which is 12%
of skeletal stresses.

Pore pressure at a depth of 4000 m;

Ppor =1.6 x 0.1 x 4000 = 640 kgf/cm?.
Rock pressure at a depth of 4000 m;

Prock. =0.1 X 2.3 x 4000 = 920 kgf/cm?.
Skeletal tension:

P = Pmoun - Ppor = 920 — 640= 280 kgf/cm?.

Hence, 12% of P is 34 kgf / cm? and then the
design density of the drilling mud will be:

p = (640-34) x 10/4000 = 1.51 g/cm®,

If, at the selected values of the drilling mud
density, there is a landing or tightening of the drilling
tool, the optimal value of the drilling mud density
should be selected by stepwise increasing it [5].

It is allowed in case of absorption of drilling
fluid during drilling (with or without circulation
outlet), opening of collectors at bottom-hole pressure
approaching reservoir pressure. The deepening of the
well in such conditions should be carried out
according to a special plan with a set of measures to
prevent gas occurrences, agreed with the anti-
spontaneous service. It is not allowed to change the
density of the drilling fluid (released from gas) in
circulation by more than 0.02 g/cm? from the one set
by the project. The formulation and methods of
preparation, processing, weighting and cleaning of
drilling mud are developed by research organizations,
and controlled on the basis of regulations. The
treatment of drilling mud with chemical reagents and
aweighting agent is carried out in accordance with the
developed formulation. Before adding oil, lubricating
additives and surfactants to the weighted drilling mud,
a laboratory assessment of the oil wettability and
flocculation of the applied barite should be carried out.
When flocculating barite, it is necessary to pretreat the
solution with hydrophilizing reagents [6].

During the drilling and flushing of the well, the
properties of the drilling fluid should be monitored at

intervals established for a given area (field). Indicators
of the properties of the drilling mud at least once a
week should be monitored by the central laboratory
with the issuance of drilling results and
recommendations for bringing the parameters of the
solution to the indication in the project. Before and
after the opening of formations with abnormally high
pressure, when resuming well flushing after descent
and lifting operations, geophysical surveys, repair
work and downtime, it is necessary to start monitoring
the density, viscosity and gas content in the drilling
fluid immediately after the restoration of circulation.

During the opening of gas-bearing horizons and
further deepening of the well (before the descent of
the next casing), the drilling fluid should be monitored
for gas saturation [7].

If the volume content of gas in the drilling fluid
exceeds 5%, then measures should be taken to degass
it, identify the causes of saturation of the solution with
gas (reservoir operation, gas intake with drilled rock,
foaming, etc.) and eliminate them. Increasing the
density of the drilling fluid located in the well by
pumping individual portions of the weighted solution
is prohibited. When using emulsion, inhibited and
non-dispersing polymer drilling fluids, oil-based
solutions and others, the control of the properties
characteristic of each special solution and their
regulation are carried out according to the relevant
instructions.

Cleaning of drilling mud from drilled rock and
gas should be carried out by a set of means provided
for by the well construction project in the sequence:
well — coarse cleaning unit (vibrating screen) —
degasser — fine cleaning unit (sand and silt separator)
— solid phase control unit (hydrocyclone clay
separators, centrifuge).

When using hydrocarbon—based drilling fluids
(lime —bitumen, inert — emulsion, etc.), measures
should be taken to prevent workplace pollution and
gas contamination - measures should be taken to
eliminate it [8].

For drilling directional production and
evaluation well No. 707 at the Western Cheleken
field, a special drilling mud formulation was
developed, which shows the type, parameters,
components and composition of drilling fluids at
intervals.

When drilling a well from zero to a depth of 800
m, an oil-emulsion humate-lignosulfonate solution
was used to drill unstable sand-clay rocks of the
quaternary deposit and stabilize the wellbore.

Stabilizers reagents are used as regulators of the
properties of the drilling mud: a carbon-alkaline
reagent (CAR) and ligno-sulfonates - condensate of
sulfate-alcohol bard (KSSB-2). Caustic soda (NaOH)
is used to regulate the alkalinity of the calcium
solubility solution in seawater. Qil and graphite are
used from specialized reagents functionally designed
to hydrophobize the solid phase of drilling mud and
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improve lubricating properties. To prevent foaming of
the solution, a surfactant HT-48 is used. The hydrogen
pH of the solution is 8.5-9.0.

Preparation of an
lignosulfonate solution [9].

In a clay mixer with a volume of 4 m3, water is
poured to half the volume and 60 kg of caustic soda
(NaOH) is added - mixing is carried out for 15-20
minutes, after that 600 kg of water is poured with
periodic scrolling of the blades of the clay mixer and
water is added to the upper level. The mixture is mixed
for 1-130 hours, after which the reagent is added to the
drilling mud during one circulation cycle. During the
first treatment, it is necessary to add the 2nd clay
mixer (8m?3) of the carbon-alkaline reagent to 100m?
of the drilling solution.

In a clay mixer with a volume of 4 m3, water is
poured to half the volume and 70-80 kg of caustic soda
(NaOH) is filled in - mixing is carried out for 15-20
minutes, after that 700-800 kg of KSSB-2 is filled in
with periodic scrolling of the blades of the clay mixer
and topping up the water to the upper level. The
mixture is mixed for 1-1°° hours, after which the

oil-emulsion humate-

reagent is released into the drilling mud during one
circulation cycle. During the first treatment, the 2nd
clay mixer (8m?®) of the KSSB-2 reagent must be
added to 100 m®of drilling mud.

For 100 m® of drilling mud, it is necessary to add
10tn oil and 500 - 700kg graphite. Surfactant HT- 48
is used in drilling mud as a defoamer. Surfactant HT
must be added to 100 m? of drilling mud- 48 - 200 -
400kg. All these reagents are alternately added to the
drilling mud during one circulation cycle, depending
on the volume of the drilling mud being processed
[10].

In the future, the processing of an oil-emulsion
humate-lignosulfonate solution is carried out in order
to reduce the viscosity of the solution and water loss
to the set values of the parameters. If the pH of the
solution falls below the value, the required amount of
NaOH should be injected into the solution.
Preparation and addition of reagents in the future is
carried out as needed.

The parameters of the oil-emulsion humate-
lignosulfonate solution used at well 707 on the
Western Cheleken area are shown in Table 1.

Table 1.
Interval, m Drilling mud parameters
Condi- Water Statistical shear
N?tzzes(()tlﬁ[t)i?nc,f From To Density tional output, Crust, stress, kgf/cm?
(top) (bottom) g/em® | visco-sity, | cm® 30 mm In, min
sec. min 1 10

n/a humate- 0 200 1,40 40-60 10-12 2-3 20-40 50-70
lignosulfonate 200 800 1,47 40-60 10-12 2-3 20-40 | 50-70

Continuation of table 1.

Drilling mud parameters
Interval — -
Composition of the solid phase, .
m . - Density up to
% vol. Mineralization, weidhtin
From To Ve v V H mg/l /gcm3 ’
(tOp) (bottom) Colloid.act.subs. Sand amount p g
0 200 14,03 5 19,03 9-95 13-15 1,2
200 800 16,69 5 21,69 9-95 13-15 1,2

In order to completely clean the drilled rock from
the barrel of directional wells, it is necessary to select
the appropriate ratio of the drilling pump parameters,
density and rheological parameters of the drilling
fluid. The successful flushing of the well from the
rheological properties of the drilling fluid primarily
depends on the static shear stress and viscosity.

When drilling a well from a depth of 800 mto a
depth of 2764 m in an obliquely directional interval, a
hydrocarbon-based solution was used in the zone of
elevated temperatures +104 °C, in order to suppress
the clays of the lower red-colored thickness and open

the productive layers of the well, stabilize the wellbore
and excessive saturation of the drilled rock. Provides
stability of the solution parameters in the zone of
elevated temperatures.

Hydrocarbon-based solutions provide the
possibility of drilling unstable, swelling or expanding
rocks in the aquatic environment, prevent oil seal
formation and tool grabs due to the pressure drop
between the well and the formation. They have the
best lubricating properties, protect the tool from
corrosion [11].
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This system is a solution based on diesel fuel
with a highly emulsified system that withstands high
temperatures and at the same time does not lose the
stabilizing properties of the solution. This system is
successfully used for drilling deep wells.

hydrocarbon base was performed without opening the
cement cup of the 339.7 mm conductor.

Table 2 shows the required amount of materials
and chemical reagents for the interval preparation of a
hydrocarbon-based solution in a diesel/water ratio of

The substitution of an oil-emulsion humate- 80/20.
lignosulfonate solution for a solution with a
Table 2.
Required quantity
800 m 800 m-2119m 2119m-2764m
_ _ (339.7mm) (311.15_ mm) (215.9 rr_lm)
Ne/ Name of materials and chemicals Conductor technical production
(162 m?) column column
0 =1.47g/cm 3 (348 md) (246 m®)
p =1.68g/cm?® p =1.81g/cm?®
1. | Diesel 102 214 151
2. | Poliogel (organophilic bentonite) 4 7 6
3. | Lime CaO 7 14 10
4. | STAB - DT (emulsifier) 4 8 6
5. | Neolnvert GF brand 1 (hydrophobizer) 3 5 4
6. | Poli STJ (Calcium Chlorine CaCly) 9 18 13
7. | Polioilchek Filtr-GS (filter step-down) 4 7 6
8. | Polioilchek Wis (viscosity reducing agent) 2 3 2
9 Poliantifrik (additive against the seizure of 3 5 4
" | drilling tools)
10. | Sawdust 0,162 0,348 0,246
11 | Calcium Carbonate CaCQg (large grains) 0,162 0,348 0,246
12. | Calcium Carbonate CaCOj3; (medium grains) 0,162 0,348 0,246
13. | Calcium Carbonate CaCOs (small grains) 0,162 0,348 0,246
14. | Barite (weighting agent) 146 122 56

Preparation of a hydrocarbon-based solution
formulation in field conditions for 1 m® of solution:
The required amount of diesel fuel (0.5 m) is poured
into one of the tanks, then, with intensive stirring,
surfactant emulsifiers-Versamul and Versacodt are
introduced through the funnel using a jet of centrifugal
pumps and agitators, achieving their complete
dissolution. In another container, mineralized water
(containing CaCi») of the required activity is prepared.
Mineralized water is slowly added to the container
with the treated reagent with diesel fuel through the
mixer funnel, mixing thoroughly (in addition, you can
add dry powder CaCip). Then quicklime (CaO) is
introduced, thoroughly mixed for 30-60 minutes and a

filtration reducing reagent, Versatrol, is introduced,
mixed for 30-60 minutes. Barite is added to the
resulting initial solution to the required density and
mixed for an hour. Technological parameters of the
finished solution are determined [12].

The necessity is the sequence of reagent input
and mechanical mixing of the system. In this regard,
constant speed mixers (n = 2000 rpm and more), and
hydraulic and mechanical agitators should be used on
the drilling rig.

The parameters of a hydrocarbon-based solution
for drilling for a technical column and for an
operational column are given in Table 3.

Table 3.
Interval, m Drilling mud parameters
Condi- Water shear stress,

Namesc()%i)i%)nof the From To Density tional output, Crust, kgf/crr_12

(top) (bottom) g/lem? viscosi- | cmd® 30 mm In, min
ty, sec. min 1 10
n/a humate- 800 2119 1,68 50-70 3-4 0,5-1 5-15 5-20
lignosulfonate | 5119 | 2764 1,81 50-70 | 23 05 515 | 5-20
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Continuation of table 3.
Drilling mud parameters
Interval, L .
m Composition of the solid phase, Mineraliza- Density up to
% vol. . S
tion, weighting
From To H mg/l fcm?3
_ . p g g9
(top) | (bottom) Vi Vst Vi
800 2119 65,09 18,64 16,27 9-95 15-17 1,47
2119 2764 66,01 17,2 16,79 9-95 15-17 1,68

Due to the lack of new hydrodynamic research
data, when designing the drilling mud formulation, all
the data for drawing up the regulations were taken
from previously drilled wells. When drilling the
inclined part of the well with a drilling mud density of
1.74g / cm?, at a depth of 2120 m, due to the pressure
drop, the drilling tool was seized. After the release of
the drilling tool, drilling continued by reducing the
specific gravity of the drilling mud to 1.62 g/cm?,
which was successfully brought by drilling to the
design depth.

There are also some disadvantages in the
hydrocarbon-based solution when drilling wells,
which requires compliance with the rules of technical
and fire safety [13].

Hydrocarbon-based solution has an increased
fire hazard, and requires additional environmental
protection measures (disposal, closed circulation
cycle, storage of materials and substituted solution,
etc.).
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If the concentration of hydrocarbon vapors
exceeds 300 mg/cm?, work should be suspended and
people removed from the danger zone. The self-
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expected temperature of the solution at the wellhead.

Conclusions

1. The developed drilling mud formulation has
successfully fulfilled its purpose and objective.

2. The lack of fresh (updated) data from
hydrodynamic studies of previously drilled wells can
lead to complications and further emergency
situations.

3. When cleaning the bottom of an inclined-
directional well, it is necessary to observe the
parameters of the solution according to the project

4. When drilling on a hydrocarbon-based
solution, it is necessary to observe the rules of
technical and fire safety.
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Introduction Turkmenistan reaches within 1000 - 1200 meters, and
The design of wells is distinguished by the the diameter is 426 — 508 mm. The pipe is pressed [1,
following casing columns, direction, conductor, 2].
intermediate and operational. The selection of casing pipes and the calculation
The direction is an element that secures the of casing columns for strength are carried out taking
wellhead zone and prevents drilling mud and drilled into account the maximum expected excess external
rocks from eroding the wellhead. Most often, one such and internal pressures when the solution is completely
direction is installed in the hole, but two columns can replaced by reservoir fluid, as well as axial loads on
be used for loose soils. This casing is cemented with the pipes and the aggressiveness of the fluid at the
butobeton to the wellhead. These pipes can be shaft stages of construction and operation of the well on the
and elongated. Shaft and elongated directions will not basis of existing structures.
lie down for pressure testing. The strength of the descending columns and the
The conductor is a column of pipes necessary for installed blowout equipment should ensure:
the isolation of unstable formations containing fresh - sealing of the wellhead in cases of gas and oil
and salt water, as well as for the installation of special occurrences, emissions and open gushing, taking into
anti-blowout equipment and other equipment for account the additional pressure necessary for their
further safe drilling of the well. The depth of the elimination;
conductor's descent when drilling ultra-deep wells in - resisting the effects of maximum crushing
difficult mining and geological conditions of loads in cases of open gushing or absorption with a
[ ]
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drop in the level of drilling fluids, as well as in the
range of rocks prone to fluidity.

- standards and specifications for casing pipes, as
well as safety margin coefficients for the calculation
of casing columns must be agreed with the bodies of
the Main Standardization Service.

When calculating the conductor, it is necessary
to take into account, first of all, those forces that can
act on them not only during descent and cementing,
but also during further deepening of the well below
the shoe of the casing in question.

So, when calculating the resistance to crumpling,
the smallest pressure is taken as internal, which may
occur in the event of a decrease in the liquid level
during absorption, or when replacing the high-density
flushing liquid with which the column is filled at the
end of cementing with a low-density liquid that will
be used for further deepening of the well. The pressure
of the crimping and, consequently, the greatest excess
internal pressure is determined depending on the
pressure that may occur in the column after the closure
of the preventer installed on it in the event of an
outburst during the deepening of the well, or on the
pressure at the end of cementing of this column. When
calculating the tension force of the string for
strapping, possible changes in temperature and
pressure during the period of further deepening of the
well are taken into account. If the well is designed to
inject a high-temperature liquid into the reservoir (or
to extract such a liquid), it is also advisable to take into
account the conditions and forces that may arise
during the operation of the well [4, 5].

Stability of the conductor. Intermediate and
operational columns are tied with a conductor so that
the upper sections of these columns are stretched at
any time after strapping. But the axial forces that
stretch the inner columns act on the conductor as
compressive. If at least a small upper section of the
conductor is not cemented securely in the borehole,
under the influence of axial compressive forces, it may
lose stability and bend longitudinally.

The minimum depth of the conductor 's descent
for the above conditions is determined by the formula:

L=V,/V+10m 1)
where Vi is the maximum volume of drill pipes
lowered to the shoe of the next column, m?;

V- volume of 1 m of conductor length, m3;

10 m is the value below which the fluid in the
conductor should not fall.

V1- the maximum volume of drill pipes lowered
to the shoe of the next column is determined by the
formula (2) [3].

The bottom of the casing is equipped with a shoe
pipe, with holes, the number of these holes is
determined by the formula (2).

n=0/vF 2
where Q is the total flow of cementing units, m¥/min;

- The velocity of the cement mortar jet at the
outlet of the shoe pipe, m/s (v = 20 -25 m/s);

F is the cross-sectional area of one hole on the
shoe pipe, m?

The length of the pipe is determined by the
formula (3).

h=(n-1)x60 @)

where 60 is the distance between the centers of these
holes vertically, mm.

We calculate the distance between the centers of
the holes horizontally, determining by the formula (4).

L=nrD/n 4

where D is the diameter of the shoe pipe, mm

The elongation of the casing string as a result of
stretching under its own weight is determined by
formulas (5) and (6).

F=0,789D2, —d2,) (5)

where Dot - outer diameter of casing pipes, cm;

dint.- inner diameter of casing pipes, cm.

The lengthening of the casing string is calculated
according to the following formula.

A =QL/EF (6)

where Q is the weight of the casing string, MN,

L — column length, m;

E — modulus of elasticity, Mpa;

F is the cross—sectional area of the pipe, m?;

Unloading during the descent of the casing with
a check valve without refilling is determined by the
following formulas [6, 8].

V, =7D2, /4xL ()
where Doyt - outer diameter of casing pipes, m;
L — length of the column, m;
We find the mass of the displaced volume of
drilling mud according to the formula (8) in tons.

My, = ledr.m. (8)
The weight of the drilling mud is determined by
the formula (9) in MN.

Q, =my /100 9)

The discharge of the casing string is determined
by the formula (10) in MN.

Qy=Q:-Q, (10)

where Q; is the weight of the casing string in MN.

Unloading during the descent of the casing
without a check valve is determined by the following
formulas.

We determine the weight of the casing string Q:
in MN.

We calculate the weight of the casing string in
the drilling fluid according to the formula (11).

Q= Ql(l'pdr.m./pm.) (11)
where rm is the density of the pipe material, t/m?2.
The discharge of the casing string is determined
by the formula (12) in MN.

Qd. = Ql - Qz (12)
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The calculation of the shaft direction and the
elongated direction due to the low depth of descent for
strength is not performed. Only the weight of the
column is determined.

If, due to the absence of zones of gas and oil
occurrences and an insignificant depth of descent, the
conductor is not calculated for strength [7].

Table 1. Well design: Based on the combined pressure graph, the following columns are selected:

No/ Name of the hole Diameter of casing Dep_th of descent of Height of lifting of
columns, mm casing columns, m cement mortar, m
1 Shaft direction 720 10 butabeton
2 Elongated 508 50 50
direction
3 Conductor 339.7 800 800

Let's consider the calculation of the casing string
339.7 mm (conductor) in the directional operational
evaluation well No. 707 on the Western Cheleken
field.

For the elongated direction, a casing turbine is
designed according to the API standard @508 x 11.13
J-55 Batress.

Weight of the elongated direction:

Q. =9-L,=138,8-50=6,941tn.

Casing pipes are calculated according to the
maximum values of excess external and internal
pressures in accordance with the "Instructions for
calculating casing strings for oil and gas wells" - RD
39-7/1 - 0001-89 [11].

Table 2. Data for the calculation of @ 339.7mm Conductor

Conductor descent depth

L, =3800m

Drilling depth of the intermediate technical column

Ly =2100m

Reservoir pressure at a depth of 800 m

Presll = 106 kg/0m2

Reservoir pressure at a depth

P res.ll = 334 kg/cm2

The density of drilling mud at a depth of 2100 m

pdrm =1,68 kg/cm?®

The safety factor of casing pipes

ni=1,125;n,=11; n3=1,75

The greatest internal pressure in the casing
occurs expectedly at a depth of 2100 m, when the well
is working with reservoir fluid, which is determined
by the following formula:

Pt = Puetin. = Pressi - 0:1- 7, - Ly =334-0,1-1,0-2100 =124 kgf/cm?
The maximum pressure in the well is expected when
the column is pressed on:

We accept Ppres.est = 140 kgf/cm?

The internal overpressure in the well when the
column is pressed on water is determined by the
formula:

Pit.ov.= I:)pres.test +0,1- Yo Z—Pres;

I res?
At Z = 0, Pres = 0, Pint = Ppres_test = 140 kgf /sz
At Z = 800 m; Prs = 106 kgficm?; Pt =140 +
0,1-1,02-800 - 106 = 116 kgf/ cm?.

The calculated internal
testing the column for tightness.

overpressure when

The external overpressure is determined by the
formula:

Pex.ov. = Pres =0,1:74 - Z;

At Z =800 m, Pexov. = 106 — 0,1 « 1,02 » 800 =
25 kgf / cm?

Casing pipes ©339.7 mm with a wall thickness
of 9.65 mm, with a strength group of J55 steel with a
Batress thread according to APl are planned for
descent into the well.

We determine the value of the safety factor when
calculating the external overpressure for casing pipes
designed for descent [10, 12]:

N, =P, 1Py, =79:25=3,1>1125;

We determine the value of the safety factor when
calculating the internal overpressure for casing pipes
designed for descent:

n, =P :P

pres.test.

=192:140=13>11,
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Figure 1. Calculation of excess external and internal pressure in the conductor 339.7 mm
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Figure 2. Calculation of 339.7 mm conductor for excessive external and internal pressure

We determine the value of the safety factor in the
calculation of tensile strength for casing pipes

designed for descent:

n,=P,:Q, =387:64,3=6,0>175;

Where the weight of the casing pipes in the air to

be lowered to the well is:

Q. =0, -L=80,4-800=64,3t
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The graphical calculation of the conductor for
excessive external and internal pressure is shown in
Figures 1 and 2.

The selected casing pipe with a diameter of
339.7 mm with a wall thickness of 9.65 mm, the
strength group of steel J55 with Battress thread meets
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TECHNICAL COLUMN OF THE DIRECTIONAL WELL

Abstract: the article considers the design calculation and selection of casing strings for the intermediate
technical column of the directional production and evaluation well for the purpose of successful drilling of well 707
at the Western Cheleken field in the coastal zones of the coastal waters of the Caspian Sea. The materials of previously
drilled wells and the guidance document instructions for the calculation of casing strings for oil and gas wells, as
well as safety rules in the oil and gas industry were used for the design, calculation and selection.
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Introduction Calculations are made taking into account the
Casing string calculation is a set of procedures profile at the planning stage, they should also take into
aimed at determining the dimensions, design features account the strength characteristics of specific
and other factors that may affect the quality of the materials, specific tests are determined before the pipe
well, productivity and operational efficiency. Each is lowered into the well. The main calculation methods
selected design must fully comply with the standards consist of taking into account the pressure difference,
and safety regulations. additional loads and properties of the cementing
The casing string is calculated at the well design compound.
stage in order to immediately select the wall thickness Basic data for the calculation of casing pipes:
of the pipes, the type of material, the overall diameter - depth of descent;
and take into account other characteristics. The - the interval of perforation;
process may vary depending on the type of column. - the degree of emptying of the column;
So, for inclined gas or oil wells with corresponding - TeServoir pressure;
casing strings, the tensile strength parameter should be - reservoir temperature;
taken into account (the margin is taken into account - indicators of cavernometry;
depending on what trajectory the hole has and at what - drilling mud indicators.
angle it deepens). It is also important to take into When calculating the casing string, it is
account the pressure inside the pipe and outside, axial necessary to take into account the tensile forces,
loads. crushing pressure, as well as the overall compression
load.
[ ]
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Intermediate technical columns are necessary to
separate layers that are incompatible with each other
during the development of the well and its deepening.
Intermediate pipes include solid columns, shanks (fix
only the unsettled section of the well, overlapping the
previous pipe) and flyers, or liners that overlap the
obstructed area and are not connected in any way with
other elements. The descent of individual sections of
the column and the use of shanks allows you to solve
the problem of creating high-gravity columns,
simplify the overall design, reduce the inner diameter
of the casing and the use of shanks allows you to solve
the problem of creating high-gravity columns,
simplify the overall design, reduce the inner diameter
of the casing, as well as get rid of cracks and reduce
the consumption of materials for padding. As a result,
the total cost of drilling is reduced, and the extraction
of hydrocarbon resources will be more economically
profitable.

A significant factor for intermediate columns is
the wear of the inner surface of the pipes during the
deepening of the well. As a result of wear, the strength
of pipes and their connections decreases. Of course,
first of all it is necessary to take measures to prevent
the wear of the columns. But since it is impossible to
completely eliminate wear, it has to be taken into
account when calculating.

The main difficulty here arises in predicting the
likely amount of wear of the column in dangerous
sections. Statistical material of field observations and
measurements should be used to predict wear.

The amount of pipe wear strongly depends on the
intensity of the curvature of the column. In order for
the predicted wear values to be sufficiently reliable, it
is important to know the intensity of spatial curvature
as accurately as possible. Therefore, it is desirable that
the distances between adjacent measurement points
with an inclinometer be no more than 5 m. This
technique does not allow predicting the wear of the
end sections of the intermediate columns, primarily
the wellhead. Since they are subject to very severe
wear, the upper section with a length of up to 50-100
m and the lower section with a length of 30 m are
completed from thicker—walled pipes than it should be
calculated without taking into account wear.

The intermediate casing string serves to separate
zones incompatible with drilling conditions when the
well is deepened to the intended depths.

Intermediate casing strings are of the following
types:

solid — covering the entire wellbore from the
bottom to its wellhead, regardless of the attachment of
the previous interval;

shanks — for fixing only the unsettled interval of
the well with the overlap of the previous casing by a
certain amount;

flyers are special intermediate casing strings that
serve only to overlap the complication interval and

have no connection with previous or subsequent
casing strings.

Sectional descent of intermediate casing strings
and fastening of wells with shanks are, firstly, a
practical solution to the problem of lowering heavy
casing strings and, secondly, solving problems of
simplifying the design of wells, reducing the diameter
of casing pipes, as well as gaps between columns and
walls of the well, reducing the consumption of metal
and plugging materials, increasing drilling speed and
reducing the cost of drilling operations.

A solid column can be replaced with a shank if,
during the drilling period for the subsequent column,
the previous one does not wear out to an emergency
state and does not allow sealing of the wellhead in the
event of a gas-oil manifestation or release. It is not
recommended to make two adjacent casing strings in
the form of shanks. The upper end of the shank is
hermetically suspended in the previous column above
its shoe at a distance of at least 100 m. If the previous
column overlaps the thickness of rocks prone to
plastic flow, then the upper end of the column shank
should be placed above the roof of such thickness by
at least 25-50 m.

In extremely rare cases, an intermediate column
can be lowered into the well in the form of a "fly"
(secret column) to overlap a locally complicated
interval of the hole (unstable rocks, absorbing layers,
etc.). Such a column has no connection with the
previous casing.

In severe drilling conditions (hole curvature, a
large number of hollows) and well design, special
types of intermediate casing strings are provided —
repeated and replaceable.

The intermediate column is calculated for
excessive external pressure (crumpling) for the
moment of the end of cementing and lowering the
liquid level when the drilling fluid is absorbed during
drilling for the next casing.

For the first 2 — 3 exploration wells in the area
(in the absence of reliable initial data), it is possible to
take the emptying of the column with the absorption
of drilling mud up to 30 — 40%, i.e. take H;=0.3.....0.4
L.

Where H, is the depth of the liquid level in the
casing, m;

When calculating pressures in directional wells,
all depths are taken vertically. With the total
lengthening of the column (the difference in the length
of the hole and the depth of the well) by no more than
50 m, it is allowed to calculate the pressures in the
same way as for vertical wells.

In deep wells, stepped (two-dimensional)
columns are sometimes used (both intermediate and
operational), when the upper part is completed from
pipes of a larger diameter than the lower one. This
makes it possible to significantly reduce hydraulic
resistances when drilling for a subsequent column, use
less expensive casing pipes with a lower yield strength

Philadelphia, USA

77

2 Clarivate
Analytics oo



ISRA (India)  =6317 SIS(USA)  =0912  ICV (Poland) = 6.630

. ISl (Dubai, UAE) =1.582  PHUHII (Russia) = 3.939 PIF (India) =1.940

Impact Factor:  G\g (australiay =0564  ESJI(KZ)  =8771  IBI (ndia) = 4.260
JIF =1500  SJIF (Morocco) = 7.184  OAJI (USA) = 0.350

in the column bottom-hole assembly, and place more
high-performance oilfield equipment in the upper part
of the production column.

Let's consider the calculation of an intermediate
(technical) casing string of 244.5 mm in an obliquely
directed operational evaluation well No. 707 on the

Western Cheleken field.

Table 1. Data for the calculation of @ 244.5mm technical column

Depth of descent of the intermediate technical column L= 2100 m (2119m)

Drilling depth of the production column Lp=2620m (2764m)

Reservoir pressure at a depth of 2100m Pres. = 334 kg/cm?

Reservoir pressure at depth P res. = 445 kg/cm?

Drilling mud density at a depth of 2100 m Parm = kg/cm?

The coefficient of safety margin of casing pipes n;=1,125;n,=1,1;n3=1,75

According to the "Approved regulations for the
calculation of intermediate columns, it is possible to
replace the solution with an oil and gas mixture, with
the wellhead closed to a depth of H = 0.70 x 2620 =
1834 m. The height of the gas column during the
liquidation of the oil and gas occurrence h = 2620 -
1834 =786 m.

The greatest internal pressure in the casing string

will occur when a well is developed from a depth of
2620 m and a sealed wellhead, which is determined by
the formulas:

Pint. = Puein, = [Pres -0,1-'\{0(L' h)]/esl
where, & =(2+5):(2-8), 10%-4(L-Z),
so, S =10*-0,60- 786 = 0,047.

Then, e° = (2+0,047): (2-0,047) = 2,047: 1,953 = 1,05;
P, =P =[445-0,1-1,0(2620-786))/1,05= 249kgf/cm?;

The maximum internal pressure is expected
when the column is pressure testing:

Presies. =11 Pyeun, =1,1-249=274kgf/cm?;

We accept Ppresest. = 280 kgf/cm?

The internal overpressure when the column is
pressure testing on water is determined by the
formula:

Pint.ov. = Pores.test +0,1- Yo- Z—- Pres;
At Z = 0; Pres = 0; Pine = 280 kgf / cm?.
At Z = 2100 m; Pres=334 kgf / cm?; Pine, = 280 +
0,1-1,0 -2100 - 334 = 156 kgf / cm?.

Pressure, kgf/cm’

200, 250, 300, 350

50, 100, 150
0
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1000 —
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1500 —| 3
2000 —
2100 , , ,
50 100 150
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Figure 1. Calculation of excess external and internal pressures in a 244.5 mm technical column

1. Reservoir pressure

2. Internal overpressure when testing the column for tightness

3. External overpressure
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The external overpressure is determined by the

formula:
Pex.ov. = Pres. _Ovl'Yo -z

At Z = 2100m, Pexov. = 334 - 0,1 1,0 -2100 =
124 kgf / cm?.

Calculated internal overpressure when testing
the column for tightness

In accordance with the above calculations and
graphical constructions, casing pipes @ 244.5 mm are
planned for the descent into the well with a wall
thickness of 10.03 mm, steel strength group N-80,
Batress thread, with a normal coupling, according to
the API standard.

We determine the value of the safety factor when
calculating the external overpressure for casing pipes
designed for descent:

2000 250

Ny =P, 1Py oy =217:124=1,75>1125;

We determine the value of the safety factor when
calculating the internal overpressure for casing pipes
designed for descent:

N, =Pr I Pprestest. =404:280=1,44>110;

We determine the value of the safety factor in the
calculation of tensile strength for casing pipes
designed for descent:
ny, =Py :Q. =416:125,7=3,31>175

Where the weight of the casing pipes in the air to
be lowered to the well is:

Q. =09.-L=5936-2119=1257t.

The graphical calculation of the @ 324mm
intermediate column for excessive external and
internal pressures is shown in Fig.1,2.

Pressure, kgf/cm’

3s0] 400]

500

1000

Depth, m

[uny
n
>
(=]

244,5x 10,03 N-80

2000
2100

)

125,7 tn.
1,75; n, = 1,44; n; = 3,31

244,5 x 10,03 N-80

1=2100m ; q

n,

\ 4

50| 100f 150

300| 350] 400

Figure 2. Calculation of 244.5 mm technical column for excessive external and internal pressure

Conclusion

The casing string is a necessary important
element of a well for mining. Correctly performed
calculations allow you to build an optimal design in

terms of functionality and cost, which will require
minimal maintenance.
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Abstract: the article considers the design calculation and selection of casing strings for the production column
of the directional production and evaluation well for the purpose of successful drilling of well 707 at the Western
Cheleken field in the coastal zones of the coastal waters of the Caspian Sea. Materials from previously drilled wells
and a guidance document, instructions for calculating casing strings for oil and gas wells, as well as safety rules in
the oil and gas industry were used for the design, calculation and selection.

This work can be used to perform the tasks set when drilling directional wells and for the design of calculation
and selection of casing pipes of the production column in extremely difficult mining and geological conditions at
abnormally high reservoir pressures.
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Introduction shape of a cone, triangle or trapezoid, if necessary,

An important role in drilling wells for oil and gas sealing elements are used to create the most hermetic
production is played by the creation of a casing string connection. The wall thickness of the casing pipe
— an element necessary for fixing the horizons for varies from 5 to 16 mm, the pipes themselves are
development and keeping the entire well in the correct classified depending on the strength and yield strength
position. When creating this element, all parameters [1, 4].
are extremely important to establish the correct length, The casing is made of steel nipple or non-nipple
diameter, wall thickness, therefore, the casing string is pipes. They differ in wall thickness and inner
calculated beforehand, which includes calculating diameter. The threaded connection is protected from
pressure, checking strength and tightness, as well as a mechanical damage, so the finished structure is
number of other actions. Properly performed work characterized by a high degree of strength. Non-nipple
will allow you to create a column that is maximally pipes have a diameter from 3.3 to 8.9 cm, and nipple
protected from external influences and capable of pipes from 2.5 to 14.5 cm. The type of casing pipes
ensuring safe extraction of oil and gas. are selected based on the depth of the productive

The main task of casing strings is to reliably fix layers, on the type of product and purpose.
wells during drilling and seal productive formations The production column is the last column of
from the ingress of sludge and external elements at the casing pipes, which is attached to the well to separate
time of development. The casing has a composite the productive horizons from the rest of the rocks and
structure: it is made of pipes, connecting to each other extract oil or gas from the well, or, conversely, to
in series. Pipe threads for casing columns can have the inject liquid and gas into the layers. Sometimes the
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last intermediate column can be used (partially or
completely) as an operational column.

The use of the last intermediate column in the
place of the production column in the practice of
Turkmenistan was applied at the directional well 147
on the Northern Goturdepe square with simultaneous
separate operation of several horizons. A special
distinguishing feature of this design from previously
used structures is that in order to secure several
productive layers, an increase in the depth of descent
of a technical column with a diameter of #244.5 mm
was achieved and this technical column was used as
an operational column [2, 4].

The fastening of the lower productive layers in
the two tested wells in the form of an operational
shank without cementing is achieved with packers
equipped externally on special filters, inflating under
the influence of the solution used.

The development of the well design is based on
the following main geological and technical and
economic factors:

a) geological features of the occurrence of rocks,
their physical and mechanical characteristics, the
presence of fluid-containing horizons, reservoir
temperatures and pressures, as well as hydraulic
fracturing pressure of passable rocks;

b) the purpose and purpose of drilling the well;

c) the intended method of completion;

d) the method of drilling the well;

e) the level of organization of equipment, drilling
technology and geological knowledge of the drilling
area;

f) the skill level of the drilling crew and the
organization of logistics;

g) methods and techniques of well development,
operation and repair.

The diameter of the casing string is calculated
starting from the production string, which, in turn, are
calculated based on the expected productivity of the

well. The increase in the internal diameter makes it
possible to work with more powerful equipment,
including developing several horizons and repairing
the hole. Nevertheless, a large diameter of the column
is not always preferable, since with a large volume,
the costs of drilling mud, cementing and other works
and materials also increase [5].

The coefficient of safety margin for excessive
external pressure (crumpling) for curved and
horizontal sections is assumed to be equal to:

- for sections located in vertical and curved
sections with a curvature intensity of up to 3.0 degrees
/10 m - 1.0;

- for sections located in vertical and curved
sections with a curvature intensity from 3.0 to 5.0
degrees / 10 m -1.05;

- for sections located in vertical and curved
sections with a curvature intensity from 5.0 to 10.0
degrees / 10 m - 1.10.

- for sections located within the horizontal
section - 1,3 - 1,5 (depending on the stability of the
collector);

When calculating the column for stretching
(straining) on curved sections, increased safety factors
are used — [n's].

For pipe connections with triangular thread:

[n‘Str-] = nstr./l'[nstr.]kl(am _015)
where [nsy] is the coefficient of safety margin for
straining for a vertical borehole (Table. 1);

A is a coefficient that takes into account the
influence of the size of the joint and its strength
characteristics;

a1 is the intensity of the borehole curvature, °/10
m.

The minimum values of the coefficients of the
safety margin for straining [n'sy] for pipes with
triangular threads according to GOST 632 — 80 are
given in Table 1.

Table 1. Minimum values of coefficients safety margin for straining for directional wells

Casing pipe diameter, mm Minimum value [n'sy]
114 - 168 1,30
178 - 245 1,45
273 -324 1,60
More than 324 1,75

When calculating casing columns made up of
pipes with a trapezoidal profile thread and normal
coupling diameters (OTM, OTG, MSW, etc.) and
imported pipes with similar connections, the
following provisions are followed [5]:

- when the intensity of the curvature of wells is
up to 5°/100 m for pipes with a diameter of up to 168
mm and up to 3100 m for pipes with a diameter
above 168 mm, the tensile strength of joints is

calculated in the same way as for vertical wells
without taking into account bending;

- when the curvature intensity is from 3 to 5°/100
m for pipes with a diameter above 168 mm, the
permissible tensile load on the joint is reduced by
10%.

The coefficient of tensile strength for a smooth
pipe body on a curved section of the hole is
determined by the formula:
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[ns]=n,/1-[n Ix (o, — 0,5)
where: [n] is the coefficient of tensile strength for a
vertical well (table 1);

Calculation of the casing string for excessive
internal pressure is carried out, as a rule, for the
moment of its testing by hydraulic crimping in one
step without a packer [6].

The excess internal pressure is generally defined
as the difference between the internal and external
pressure for the same point in time:

P P

int.exc.z int.z ~

P

ext.z»

where: Pini; and Pey; are the internal and external
pressures when testing the column for tightness at the
appropriate depth (2).

The pressure at the wellhead when crimping the
column must be at least 10% higher than the expected
operating pressure (Pwein.), and must not be lower than
the set minimum pressure testing for a given diameter
of the casing string (Ppr.testmin):

I:)pr.test. 2 :I-’lpwellh.

I:)pr.test. 2 I:)pr.test.min

The values of the Ppr.estmin are given in Table 2.

Table 2. Values of minimum pressure testing pressures (P pr.testmin)
for casing strings when checking their tightness

The outer diameter of the column, mm Th_e value of the minimum
’ pressure testing pressure at the wellhead, MPa

114 -127 15,0
140 - 146 12,5

168 11,5
178 - 194 9,5
219 - 245 9,0
273 - 351 7,5
377 - 508 6,5

Pressure at the wellhead during the operation of
an oil well:

I:)wellh. = Pres. _10_GgpoilHres

Pressure at the wellhead during operation of a
gas well:

PV\Ellh. = Pres/es’

where:
e =(2+9):(2-9)
S= 0’034pg Hres/Bcomp.Tcr J
The relative density of gas in the air (pg) for the

first 2-3 exploration wells is assumed to be equal to
0.6.

The gas compressibility coefficient (Bcomp)
depends on its composition and can be in the range of
0.80 - 1.40.

At the depth of the gas reservoir up to 1000 m
and Pres < 10 MPa, as well as at Pres < 4 MPa and any
depth of the formation, it is assumed that the internal
pressure throughout the depth of the well is equal to
the reservoir [7, 8].

The safety margin coefficients when calculating
casing strings for internal pressure for vertical and
directional wells are assumed to be the same and
depend on the diameter and type of casing design
(Table 3).

Table 3. Values of safety margin coefficients
for casing strings when calculating for excessive internal pressures

Pipe diameter, mm

Coefficient of safety margin for internal pressure [n'ind

Casing pipes according
to execution B

Casing pipes according
to execution A

114 - 219

1,15

1,15

More than 219

1,45

1,15

According to the obtained values of excessive
internal pressures, a plot is constructed on the
accepted scale.

The casing arrangement selected based on
crumpling and stretching (straining) is checked for
internal overpressure. For the top of each section, the

actual value of the safety margin coefficient (nin) is
determined and compared with the normative one [9,
11].
Nintz = F)crit.z/I:’int.ext.z > [nint.]

The values of critical internal pressures for
casing pipes are calculated using the Barlow formula.
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If the strength condition of the column for
excessive internal pressure is met, then the selected
pipes are left for the layout of the corresponding
section. Otherwise, weak sections are strengthened by
increasing the wall thickness or the strength group of
the pipe material [10, 12].

Let's consider the calculation of an operational
casing string of 244.5 mm in an obliquely directed
operational evaluation well No. 707 on the Western
Cheleken field (Table 4).

Table 4. Data for the calculation of @ 139.7mm of the production column

Depth of descent of the production column

Lpr.= 2620 m (2764 m along the hole)

Reservoir pressure at a depth of 2620m

Pres = 445 kg/cm?

Drilling mud density at a depth of 2620 m

parm. =1,81g/cm®

oil-water manifestation

Relative density of reservoir fluid (gas) at the occurrence of gas-

¥=0,60 g/cm?®

The coefficient of safety margin of casing pipes

ng=1125n,=11;,n3=1,75

The calculation of the production column for
excessive external pressure is carried out at a late stage
of well operation. The calculation for excessive
internal pressure is made according to the tests of the
column for tightness.

We determine the internal pressure:
Calculation the highest internal pressure in the
casing strings is determined at the late stage of well
operation with the closed position according to the
formula.

When0<Z<H
Py, =P -0,1- 7 (L-H)eE;
Pintz= 445 - 0,1 - 0,75 - (2620-474)/1,03=276 kgf/cm?
S=0,1-102-0,601 - 474 = 0,028
eS=2+0,028/2-0,028 =1,03

The height of the possible dissolved gas H
saturated in the composition of reservoir oil Ps;t < Pres:

H=L- (Pres. - Psat.)lo’l' Ysp.
H= 2620 — ((445 - 284) / 0,1- 0,75)) 474 m

where: ysp. is the specific gravity of reservoir oil.
The maximum internal pressure is expected
when the column is compressed on an air cushion:

Ppres,[es[ = 1,1 : PS = 1,1 - 276 = 304 kgf/5m2
We accept Ppres.est = 305 kgf / cm?.

Internal overpressure
The internal overpressure when the column is
pressed on water is determined by the formula:

I:)int.ov. = Forestest + 01 Yo Z— IDres;
AtZ =0, Prs=0; Pintov = Pprestest = 305 kgf
fem?.
At Z = 2620m, Pyes = 445 kgf /cm?;
Pintov = 305+0,1-1,02-2620-445 =127 kgf/ cm?.
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Figure 1. Calculation of excess external and internal pressures in the production column 139.7 mm

1. Reservoir pressure

2. Internal overpressure when testing the column for tightness

3. External overpressure

External overpressure
The external overpressure is determined by the
formula:

P

ex.ov. —
at Z=2620m
Pexov.=445-0,1 - 1,02 - 2620= 178 kgf / cm?

Pres. —0,1'Y0 "Z;

In accordance with the above calculations and
graphical constructions, casing pipes @ 139.7 mm are
designed for descent into the well. with a wall
thickness of 10.54 mm, N-80 steel strength group,
Batress thread, with a normal coupling, according to
the API standard.

The weight of the casing pipes in the air to be
lowered to the well is:

Qc =33.7 - 2764 (along the hole) = 93.1 tons.
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Figure 2. Calculation of excess external and internal pressures in the production column 139.7 mm

We determine the value of the safety factor when
calculating the external overpressure for casing pipes
designed for descent:

N, =Py 1 Pey oy =785:183=4,3>1125;

We determine the value of the safety factor when
calculating the internal overpressure for casing pipes
designed for descent:

Ny =Py i Poestes, = 742:305=2,43> 11;

We determine the value of the safety factor when
calculating the tensile strength for casing pipes

designed for descent:

N, =P, :Q, =241:93,1=2,59>175

Graphic

calculation
intermediate column for excessive external

of the @ 324mm

and

internal pressures is shown in Fig.1, 2.
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Introduction

Lexis in one of the most important elements to
be considered when discussing English language
teaching as the many intricacies and subtleties
forming up vocabulary can constitute an important
barrier in front of effective and correct acquisition. It
has often been pointed out that a major obstacle to
comprehending texts in their disciplines for technical
students of English is technical vocabulary as it would
be expected (highly specialized words usually used
only by specialists and which are as a rule taken care
of by the subject teachers),or general vocabulary
which is usually acquired by the time students reach
college, but a third intermediate lexical proportion of
scientific and technological texts and known as sub-
technical, semi-technical or nontechnical vocabulary.
This consists of items of vocabulary from normal
English operating within a science context. The aim of
this dissertation is to investigate teaching technical
words in English the extent to which this vocabulary
is semantically and stylistical distinct from the same
vocabulary but in a general English context, and then
to outline the translation difficulties that Romanian
business students technicians and engineers and also
computer programmists with these the terms; in other
words we shall try to establish the degree of semantic
overlap that exists between English and Uzbek as
regards this vocabulary.[1.183]

A very detailed theoretical presentation of what
sub-technical vocabulary is, as seen through the

Doi: &os¥e! https://dx.doi.org/10.15863/TAS.2023.04.120.17

various conclusions of those that have studied it along
time is given by scientists. Besides the differences
existing in the labeling of this special range of words
existing between the fully technical and the general
English, some researchers preferring the term sub
technical others using nontechnical and still others
using semi-technical, the problem is further
complicated by the existence of different definitions.

We investigate the degree of lexical and
conceptual overlap between the sub-technical
vocabulary of technology in English, the focus of our
research being the creation of reading and lexical
materials as follows:

- mainly of Latinate words that form part of the
vocabulary of general educated usage;

-referring to linguists whom we acknowledge as
the first to use the term sub-technical;

-Sub-technical ~ vocabulary as  “context-
independent words which occur with high frequency
across disciplines”. This definition applies to those
words that have the same meaning in several scientific
or technical disciplines. Then they go on to say: “To
these words we have added those “common” words
that occur with special meanings in specific scientific
and technical fields. Together, the two sets of words
make up the English sub-technical vocabulary.”

The extent to which this overlap or rather the
lack of it can facilitate or, on the contrary, adversely
affect comprehension and act as a barrier to
acquisition of knowledge. The study comprises an
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empirical investigation of the problems which
students of technology are likely to encounter in
reading technological texts and it should be conducted
using a de-contextualised word-level exercise,
students should be asked to translate a set of words
from English into Uzbek or Russian and then to make
up sentences using these words. The list of sub —
technical lexical items used for the test was partly
drawn from frequency list of positive key words and
partly made up based on our own intuition and
teaching experience; this latter part includes words
such as motor vehicle, accreditation, automatic
section, abrasive, damage repairs, range, alund, base
,barrel, combat, condemn, that are felt to have a high
frequency of occurrence in the published technical
English materials students will encounter in their
English classes. However, both the lexical items of
key words and those added by us from various
teaching materials have been distinguished from
technical lexis based on an essentially intuitive
method rather than on any empirical data, this
approach being motivated on the one hand by the
absence of any available large corpus from which
statistical conclusions could be drawn, and, on the
other, by the fact that, as it has been pointed out before
in this study, when speaking about technical/sub-
technical vocabulary we seem to be dealing with
rather fluid tendencies rather than hard-and-fast
categories. Thus, although a number of additional
words were at first included in the list (equity, return
,hending, margin, draft, spread, turnover) they were
later excluded as it was felt that they required a precise
technical explanation by the subject teacher, so they
belonged more properly under the heading of
“technical vocabulary”.[2.116].

Articles on science and technology published in
English books, magazines and newspapers can be
used as teaching materials, for these un-simplified
(authentic) articles are different from those of the test-
oriented textbooks. Technical articles have no plots,
which would bore the students. Besides, this is a
selective course ,and the students are from different
majors, such as Automotive Engineering, Electrical
Engineering, Mechanical Engineering and Material
Engineering. When selecting the materials, try to
choose the subject-related, practical ones which
would arouse the interest of the students and meet
their needs, and avoid using long, dull and highly
specialized texts. It may be more appropriate to look
for text that are more interesting in order to generate
the motivation needed to learn English. Therefore,
some articles on automobile development, electric
vehicle, engine construction, robot, numerical control
system, transistor circult and radio communication
are selected respectively from Financial Times.
International Business, Motor Vehicle Technology,
ARRL Amateur a washer, dital AV amplifler and
projector were also selected. With the factors
considered, these selected materials could attract the

students attention. Some of the materials are too long
and would make teaching dull. Therefore, they were
cut into proper length to meet the needs. Translation
exercises should be arranged in the end of each text

In fast, all the majors are interwoven or
overlapped in some fields and there are twilight zones.
With the factors considered, these selected materials
could attract the students attention.

Student — centered discussions can be held once
in awhile in class- the students are divided into groups
of 4-5 people and assigned appropriate passages to
translate, so that they have opportunities to practice
using dictionaries and deciding word meanings. After
the discussions, one student from each group read the
translation in class, and in the end the teacher would
comment on the translation and correct the errors.
Discussions make every student use his brain, and the
problems that the students have can be quickly
diagnosed, the class going on in a relaxing
atmosphere. The students might be good at their
subject, but not that good at English. Grammar-
Translation Method can be party used. Grammar is
used as an aid to study. The structure of difficult
sentences is explained, and long, difficult sentences
are translated into the target language, especially long
sentences and sentences with attributive clauses. With
the teaching going on, some basic translation
techniques, such as amplification, repetition,
conversion and division are integrated into the text
translation gradually.

It the teaching process the existing pictures are
made use of fully. For example, in the teaching of the
text about the engine, the illustrations of the engine
and components can be used; in the teaching of the
text about transistor circuit, some of the mentioned
electronic components are shown to the students,
making the teaching easier.

At the end of the per term students are tested. The
open-book test can be used, i.e. they should be
allowed to use dictionaries in the test. The test is an
achievement one, consisting of two parts:

1. Explain the terms (or words) in English:

2. Translate passages into Uzbek.

Thus we can check the students’ ability to use
simple English words or sentences to explain technical
terms or words they have learnt. For example:
microphone- a device for transforming sound waves
into an electric current.

Some scientists point out that even the
differences in vocabulary are far less significant than
might be expected.

There are 4 types of vocabulary:

a) structural: e.g. are, this, however

b) general: e.g. table, run, dog, road, cause;

¢) sub-technical: engine, spring, valve, aced,;

d) technical: auricle, schist some, fissure;
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Another check student’s knowledge is of two
short passages, one taken from the materials the
students have learnt and the other from the materials
they have not read before, so that both ability and
achievement are tested. The students write answers by
themselves, no four possible answers as in the case of
“ multiple choice”. The results of the tests show that
the students can pick much knowledge through
learning the materials and do the translation.[4.304]
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