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ATOMIC ABSORPTION DETERMINATION OF IRON AND
MAGNESIUM IN PHARMACEUTICALS

Abstract: The modern sample preparation of pharmaceuticals by decomposing an organic matrix by ultrasound
and Triton X-100 was done. The influence of surfactant concentration and ultrasound treatment time on the sensitivity
of Iron and Magnesium determination was studied. It was established that the most significant increase in the
sensitivity of the atomic absorption determination of analytes was achieved at e (Triton X-100) = 3% and ultrasound
treatment time of 15 min.

It was found out that the sensitivity enhancement for the determination of Magnesium increases by 1.5 and Iron
by 1.8 times.

The content of Iron and Magnesium in such as medicaments "Analgin,” "Caffeine,” "Paracetamol” was
determined by the atomic absorption method. The correctness of the results of atomic absorption determination of
analytes by the "inserted-found" method was checked. It was shown that the systematic error is not significant. The
detection limit of Iron (C,,,;, = 0,014mg / 1) was estimated by the atomic absorption method. It appeared that limit
is even lower than that presented in the literature data.

Key words: Iron, Magnesium, atomic-absorption spectroscopy, sample preparation, ultrasound, Triton X-100,
metrologic characteristics.
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Introduction medicines. Among them, considerable attention is
The pharmaceutical industry occupies one of the paid to those drugs that contain metals. The
leading positions in the chemical industry of Ukraine. pharmacopoeial specifications require the definition
The pharmaceutical industry is developing rapidly. of analytes in the structure of drugs. The
However, the public health issues, product quality, pharmaceutical analysis includes control at all
and the direct impact of pharmaceuticals on the body's production stages: from the control of the raw
vital functions are still poorly understood. The materials to the standardization of the target products.
medical industry is characterized by a wide range of This analysis creates an opportunity to study not only
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individual medicaments but also mixtures containing S=tga= a4 (1)
many components. Pharmaceutical analysis has dc
several areas depending on the analysis's objectives: tga
pharmacopoeial analysis, dose formulation of AS = Taj‘ (2
particular drug components analysis, step-by-step
control of drug production, rapid analysis in where o
pharmacies, and biopharmaceutical analysis. For S - sensitivity,

those issues, different physical, physicochemical, and
biological methods are used. [1,p.24; 2,p.16; 3,p.11;
4,p.720; 5,p50; 6,p.39; 7,p.52; 8,p.38; 9,p.48; 10,p.5;
11,p.17; 12,p.9; 13,p.51; 14,p.55; 15,p.84]

Experimental

An atomic absorption spectrometer and
CE333500 (flame version, hollow cathode lamps,
acetylene-air flame) were used, Iron was determined
at A =248.3 nm, and Magnesium at A = 285.4 nm. The
current used for both elements was | = 5mA,
photoelectric pickup = 1.15 kV; the slit width of the
monochromator was 0.1 nm. Laboratory weight scales
ONAUS 64 (65/0.0001 g). Ultrasonic bath, model PS
- 20, power - 120 W, frequency - 40 kHz. Triton X-
100, C14H220 (C2H40)n, Where n = 9-10, Mr = 631
g/mol, CCM = 29-10% mol/l. The initial
concentration of metal solutions for the preparation of
the calibration solutions is 0.1 g / I. The used distilled
water and chemical reagents qualification not lower
than analytically pure.

Results and discussions

We choose the surfactant concentration to
increase the sensitivity of the atomic absorption
determination of analytes.

As shown in Table 1, the most considerable value
of the analytical signal was achieved at a
concentration of Triton X-100 w = 5%.

As shown in Table 2, the most considerable value
of the analytical signal was achieved at a
concentration of Triton X-100 w = 5%.

As shown in Table 2.3, the most considerable
value of the analytical signal was achieved at a
concentration of Triton X-100 w = 5%.

As shown in Table 4, the most considerable value
of the analytical signal was achieved by ultrasound
treatment for 15 minutes

As shown in Table 5, the most considerable value
of the analytical signal was achieved by ultrasound
treatment for 15 minutes

As shown in Table 6, the most considerable
value of the analytical signal was achieved by
ultrasound treatment for 15 minutes

We constructed the dependence of the analytical
signal of the analyte on its concentration. (Fig.1, 2)

The sensitivity factor is a numerical
characteristic of sensitivity. If the graduated line is
linear, then the sensitivity factor is defined as the
tangent of the angle of inclination of the graduated
curve. The sensitivity of the method is determined by
the slope of the linear part of the graduated curve.

AS — increasing of sensitivity,

tga, is the tangent of the angle of inclination of
the graduated function of aqueous solutions,

tg a, is the tangent of the angle of inclination of
the graduated function with the modifier.

The value of the sensitivity coefficients

tga,
according to formula 2.1. For Iron = = 1.4, so the

tgoc1
tga,
sensitivity increased by 1.2 times; for Magnesium —
tga,

= 1.5, so the sensitivity increased by 1.5 times.

The results of the atomic absorption
determination of analytes by in samples of

pharmaceutical substances
Firstly, the value of atomic absorption of samples
should be determined. Next, the concentration of
analytes g / | should be established from the graph.
The following formula to calculate the concentration
of metals in mg / kg is used:
c&)«vpr103

C(mg/kg)= 3)

Mauant

where
C (%) - the found concentration of the analyzed

sample from the graduated graph,

Vs is the volume of the flask into which the
sample was filtered,

Mauane - Mass of the quantity of the sample.

Checking the correctness of the results of the
atomic absorption determination of analytes by the
"injected-found out"method.

The standard addition method is used in the
analysis of samples with a complex chemical
composition or in checking the correctness of the
results of chemical analysis. The chemical and
physical properties of the graduated solutions may
differ from the properties of the samples that cause a
systematic error.

Means of reducing the detection limit:

-usage of the maximum brightness
illumination of a source;

- the maximum possible width of a crack which
does not lead to overlapping with other close lines;

-minimization of non-selective absorption;

-general optimization of the signal-to-noise ratio.

Multiple measurements of the absorption signal
of the zero solution. Measures of 15-20 values of the
digital recording device should be estimated, then the
value of the standard deviation of the background by
formula (4) should be calculated:

of
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_ [r@a-ay ’ maximum analytical signal for analytes is achieved by
So= 1 4) using Triton X-100 with a mass fraction of 5% and an

Calculation of the detection limit should be

evaluated by the following formula (5):
3S,
Cmin = TO (5)
Thus, the obtained value of the detection limit of
Iron is less than the one presented in the literature data.

Conclusions

1. The content of Iron and Magnesium in the
substances of pharmaceuticals was determined by the
atomic absorption method.

2. The influence of the concentration of Triton
X-100 and ultrasonic treatment time on the signal
value at atomic absorption determination of Iron and
Magnesium were studied. It is shown that the

ultrasonic treatment time of 15 minutes;

3. The most significant increase in sensitivity
was determined at the addition of Triton X-100 (w =
5%), for Iron - 1.4 times, for Magnesium - 1.5 times.

4. The correctness of the results of atomic
absorption determination of analytes by the "inserted-
found" method was checked out. It is shown that the
systematic error is not significant.

5. The limit of the detection of Iron (C,,;, =
0.014 mg / 1) is lower than the one represented in the
literature.

Table 1. Choice of concentration of Triton X-100 for increasing of the sensitivity of atomic absorption
determination of Iron and Magnesium for the sample ""Paracetamol’ (n =5, P = 0.95).

w(Triton C(Fe)mg/kg Sy C(Mg)mag/kg Sy
X-100),% Ct tp, S 1 tp, S
Vn Vn
0 106+1 0,01 859+11 0,01
3 12742 0,01 3007+37 0,01
4 128+2 0,01 3283+41 0,01
5 149+2 0,01 3446143 0,01
6 148+2 0,01 3444443 0,01

Table 2. Selection of the concentration of Triton X-100 for increasing the sensitivity of the atomic absorption
determination of Iron and Magnesium for the sample *'caffeine™ (n =5, P = 0.95).

w(Triton C(Fe)mg/kg Sy C(Mg)magl/kg Sy

- 0 t,, S t, S

X-100),% c+ c+

Vn Vn
0 56,7+0,7 0,01 656+8 0,01
3 67,5+0,8 0,01 2295429 0,01
4 68,0+0,8 0,01 2495431 0,01
5 79,4+0,9 0,01 2629432 0,01
6 79,0+0,9 0,01 2627+33 0,01
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Table 3. Selection of Triton X-100 concentration for increasing of the sensitivity of atomic absorption
determination of Iron and Magnesium for the sample "*Analgin’* (n =5, P = 0.95).

w(Triton | C(Fe)mg/kg S, C(Mg)mg/kg S,
X-100),% Ct tp, S 1 tp, S
Vn Vn
0 61,1£0,8 0,01 1749422 0,01
3 72,7£0,9 0,01 6121£76 0,01
4 73,3+0,9 0,01 6454480 0,01
5 85,5+1,1 0,01 701387 0,01
6 85,3+1,1 0,01 7010+87 0,01

Table 4. Selection of ultrasound treatment time in the atomic absorption determination of iron and
magnesium for the sample ""paracetamol (n =5, P = 0.95).

US,min. C(Fe)mg/kg S, C(Mg)mg/kg S,
t,, S t, S
C+ f/z C+ f/ﬁ

10 15542 0,01 3470+43 0,01

15 159+2 0,01 3523444 0,01

20 157+2 0,01 3508+44 0,01

25 155+2 0,01 3511+44 0,01

30 155+2 0,01 3518+44 0,01

Table 5. The choice of ultrasound treatment time in the atomic absorption determination of Iron and
magnesium for the sample *'caffeine™ (n =5, P = 0.95).

us,min. C(Fe)mg/kg S, C(Mg)mg/kg S,

ty, S t,, S

c+-t ct-t

Vn Vn
10 82,7+1,0 0,01 | 2687+33 0,01
15 84,6x1,1 0,01 | 2745+34 0,01
20 80,0+0,9 0,01 |2720+34 0,01
25 82,4+1,0 0,01 | 2734+34 0,01
30 83,9+1,0 0,01 | 2740+34 0,01

Philadelphia, USA 204 lg Clarivate

Analytics indexed



ISRA (India)  =4971  SIS(USA)  =0912  ICV (Poland)  =6.630
. 1SI (Dubai, UAE) = 0.829 PHUHII (Russia) = 0.126 PIF (India) =1.940

Impact Factor: ¢ australia) =0564 ESJI(KZ)  =8997  1BI (India) = 4.260
JIF =1500  SJIF (Morocco) =5.667  OAJI (USA) = 0.350

Table 6. Selection of ultrasound treatment time in the atomic absorption determination of Iron and
Magnesium for the sample ""Analgin™ (n =5, P = 0.95).

us,min. C(Fe)mg/kg S, C(Mg)mg/kg S,
~ Vn ~ Vn

10 89,1<£1,1 0,01 7133+89 0,01

15 91,2+1,1 0,01 7195+89 0,01

20 89,2+1,1 0,01 7167+89 0,01

25 88,8+1,1 0,01 7174+89 0,01

30 90,5+1,1 0,01 7187+89 0,01

Table 7. Values of analytical signals of aqueous solutions of Iron and solutions of Iron with a modifier,
treated with ultrasound (n =5, P = 0.95).

C(Fe) g/l Analytical signals of aqueous solutions of Analytical signals of aqueous solutions of Iron
Iron with a modifier, treated with ultrasound
0,0001 5 6
0,0003 14 17
0,0005 24 29
0,0007 34 41
0,001 50 60

Table 8. Values of analytical signals of aqueous solutions of Magnesium and solutions of Magnesium with a
modifier treated with ultrasound (n =5, P = 0.95).

C(Mg) o/l Analytical signals of aqueous solutions of Analytical signals of aqueous solutions of
Magnesium Magnesium with a modifier, treated with
ultrasound
0,0001 20 24
0,0003 57 71
0,0005 100 121
0,0007 143 166
0,001 200 242

Table 9. The results of atomic absorption determination of Iron using Triton X-100 (w = 5%0), stabilized by
ultrasound (treatment time 15 min) (n =5, P = 0.95).

Medicine Iron content, mg/kg Sy
ct tp, S
~ vn
Paracetamol 159+2 0,01
Coffein 84,6+1,1 0,01
Analgin 91,2+1,1 0,01
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Table 10. The results of atomic absorption determination of Magnesium using Triton X-100 (w = 5%),
stabilized by ultrasound (treatment time 15 min) (n =5, P = 0.95).

Medicine Magnesium content, mg/kg S,
t, S
c+-?
vn
Paracetamol 3523+44 0,01
Coffein 2745+34 0,01
Analgin 7195+89 0,01
Table 11. Validation by "injected-found out ** method of for Iron (n =5, P = 0.95).
Medicine Iron content, mg/kg | Iron injection, mg/kg Iron found out, mg/kg S,
Paracetamol 15942 150 310+4 0,01
Coffein 159+2 80 23843 0,01
Analgin 84,6+1,1 80 165+2 0,01
84,6+1,1 40 12642 0,01
91,2+1,1 90 180+2 0,01
91,2+1,1 45 13742 0,01
Table 12. Validation by " injected-found out ** method of for Magnesium (n =5, P = 0.95).
Medicine Magnesium content, | Magnesium injection, | Magnesium found out, S,
mg/kg mg/kg mg/kg
Paracetamol 3523444 3500 7020487 0,01
3523+44 1750 5270+65 0,01
Coffein 2745434 2700 5442+68 0,01
2745434 1350 4093+51 0,01
Analgin 7195+89 7000 14192+176 0,01
7195+89 3500 10690+133 0,01
Table 13. Estimation of the limit of detection for Iron
Ne Ay A, As A, Ag Ag A So Crnin(mg/l)
1 2 4 3 2 1 2 2,3 0,280 0,014
2 3 1 2 1 3 2 2,0
3 2 3 2 3 2 3 2,5
4 1 2 3 2 1 2 1,8
5 2 4 3 2 1 2 2,3
6 3 1 2 1 2 3 2,0 C;;t=0,015
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7 2 3 2 3 2 3 25
8 2 1 2 3 1 2 18
9 4 2 3 2 1 2 23
10 1 3 1 2 3 2 2,0
11 3 2 3 2 3 2 2,5
1 2 1 3 2 1 2 18
13 1 3 1 2 3 2 2,0
14 2 4 2 3 1 2 23
15 2 3 2 3 2 3 2,5
16 2 3 2 1 2 1 18
17 3 2 1 2 1 2 18
18 3 2 3 2 3 2 25
19 2 1 3 2 4 2 23
20 2 3 2 1 3 1 2,0
70
€0 y = 60123x - 0,6639
R%?=0,9993
50
40
y =50123x - 0,6639
< R?=0,999
30
20
10
0
0 0,0002 0,0004 0,0006 0,0008 0,001 0,0012

C,r/n

Fig. 1 Dependence on the concentration of Iron of the analytical signal of an aqueous solution of Iron and a
solution of Iron with a modifier treated with ultrasound
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Fig. 2 Dependence on the concentration of Magnesium of the analytical signal of an aqueous solution of
Magnesium and Magnesium solution with a modifier, under ultrasound treatment.
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DERIVATIVE SYNONYMS IN AZERBAIJANI

Abstract: Derived synonyms were formed as a result of the evolution of monosyllabic original synonyms
according to the principle and functional nature of synonyms. As the relationship between man and the environment
expands, intellectual thinking expands, and with it the need for an appropriate word structure to express new
concepts. The emergence of synonyms is directly related to the perception and imitation of the similarity of objects
and events that surround a person in the mind of a person. Since monosyllabic synonyms in a language cannot express
growing information in general, there is a need for corresponding derivatives. Therefore, at a later stage, corrective
synonyms begin to form at the basis of monosyllabic words. The process of language education plays a very important
role in the emergence of derivative synonyms. Although at the early monosyllabic stage synonyms appeared in the
form of similar root words in different languages, the possibilities of linguistic typologies in the formation of
synonyms already in the period of formation distinguish them. Thus, if synonyms in analytically variable languages
are formed due to prefixes, suffixes, and even infixes and interfixes, as one of the agglutinative languages, synonyms
in the Azerbaijani language are formed due to suffixes. However, synonymous structures occurring at the
monosyllabic stage are characterized by interlingual universality. Their study and analysis play an important role in
the reconstruction of the semantic potential of many correcting synonyms according to precise and understandable
parameters.
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Introduction

Derived synonyms in the Azerbaijani language
were formed as a result of the evolution of the original
synonyms in accordance with the requirements of
precise, clear, specific and at the same time emotional
shades of similar meaning. Derived synonyms in this
sense can be viewed as a traditional continuation of
the original and previous synonyms. As the
connections and relationships of people with the
environment expand, as their mental and intellectual
thinking develops and their perception of interactions
between objects and events increases, their need for
expression increases. Consequently, new methods are
needed to convey concepts that cannot be expressed in

language learning. Derivative synonyms are formed
on the basis of words with the same root, close root
and different roots. In synonymous roots, the identity
of the root does not arise, since their derivatives
become synonymous.

Although such synonyms have root identity, they
are formed on separate suffixes, and the variety of
suffixes eliminates the similarity of meaning in the
derived form, and the similarity of meaning is ensured
in words with the same root. In synonyms with
different roots, on the other hand, roots with different
meanings indicate that the meanings are closer due to
the same suffixes attached to them. An interesting
classification is given in the dissertation on the

monosyllabic synonyms. This need is met by creating structural features of synonymous synonyms,
new words based on existing words in the language. dedicated to the synonyms of the Karachai-Balkarian
This need can also be met at the formal stage of language. The dissertation author Akhmatova
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Maryam Akhmatovna establishes the classification on
the basis of the following linguistic facts: b) synonyms
formed from one word with suffix variants:
aylanchuk-aylanjuk (firfira-spiral) - spiral; ¢)
synonyms with similar meanings are formed with
opposite suffixes: oqurlu (ugurlu) - oqursuz (ugursuz)
(successful) - (unsuccessful), akilli (agilli) - apilsiz
(agilsiz) smart (smart) - (stupid); c¢) word formation
from one word to another: jaslik (youth) - jaslik (step
son) word formation from one word to another; [1, 5].
d) word formation from one word to another: jaziu
(letter) - jaziu (fate), necklace (scarf) - necklace (tie,
beads, necklace) [1, 5]. Although words corrected
with opposing suffixes here more relate to antonyms,
and words with a different meaning belong to
homonyms, new ideas about homogeneity were put
forward in the dissertation. In other theses on
corrective synonyms, this issue is analyzed on the
basis of specific linguistic facts and the lexical-
semantic and stylistic-emotional nature of correcting
synonyms is highlighted [2, 26; 3, 134; 7, 38-47; 84-
92].

Transitional synonyms began to form in all
languages in connection with the general development
in the process of the formation of languages. These
types of synonyms are not the same in all languages
due to their typological structure. For example, in
languages with analytic change, synonyms are formed
by prefixes and suffixes, and in some cases by infix
and interfix. In the Azerbaijani language, synonyms
are usually formed with the help of final suffixes in
accordance with the requirements of the agglutinative
structure of this language. Transitional synonyms of
the Azerbaijani language can be summarized in the
following classification as an evolutionary version of
monosyllabic synonyms.

1.1. Single-root derivative synonyms

Single-root derivative synonyms, due to their
structural and lexical-semantic features, form the
initial stage of synonymous education through
suffixes. That is, at the initial stage, derivative
synonyms were formed on the basis of identical root
elements, and at later stages of development, the
process of synonymization continued with the
participation of words with different roots. Since
synonyms serve to express similar meanings in a
language, they occupy a special place both in the
nominal part of nouns and in the verbal parts of
speech. Synonyms with the same root formation are
formed with different root-based suffixes that retain
their independence of meaning and have limited
independence. Thus, synonyms are formed both in the
noun phrase and in the verb part of speech. Some of
the synonyms formed as nouns are based on
monosyllabic words with independent meanings,
while others are based on monosyllabic words that do
not retain independent meanings. Examples of single-
root synonyms formed from independent root
morphemes are these words: gor-see, gérmok-goriiniis

(see-visibility), rain-rainy based on the root yag - (to
go about rain), yetkin-yetismis-mature based on the
root yet -Cook with bigkin-bismis root (cooked-
baked).

In the Azerbaijani language, as well as on the
basis of words with limited independent meaning, one
can give an example of the formation of synonyms
related to the nominal part of speech with the same
root: qud-: quduz- qudurgan-mad-spoiled, yal: yalqiz-
yalniz-lonely, yan-: yanil-yanlig-error, il-: ilisiklik-
iliskonlik-ratio, is-: isilti-isarti-flicker, biit-: biitov-
biitiin-integer.

An important part of the derived synonyms are
also formed as synonyms consisting of verbs. The
possibilities of derivative synonyms formed in the
form of a verb attract attention with their richness and
diversity in the Azerbaijani language. This is due to
the fact that verbs are mobile as part of speech, and
since they are mobile, they have acquired a special
activity in the information process. Some of the
cognate synonyms formed like verbs are based on
roots that have independent meanings, while others
are based on roots that do not retain independent
meanings. Examples of synonyms formed from roots
with independent meanings are words with the
following suffixes: -la, -var: su-sula-suvar - water, -li,
-ish: yig-yigil-yigish-gather, -il, -is : lz- izil-be
upset; biik-biikiil-biikiis, -lan, las: ara-aralan-aralas-
move away, bol- bollan-bollas- be in abundance, sal-
sallan- sallag- shake up, top-toplan-toplas-pull
yourself together.

a + la-ca + la; par-: parala-pargala (to rip apart);
a + lan-ga + lan: par-: paralan-pargalan (decompose):
ar-: arala-aralan (move away); -man-mas: dir-:
dirman-dirmag (climb); -sa-san: qur: qursa-qursan
(get carried away); -iir + tis- tir + los; siiplirls-siiptirlos
(fight); -pan-pas: tor-: torpan-tarpas (move); 1q + lan-
1q + las; isiqlan-isiglag (to dawn), as + lan-aq + las;
qogaglan-qogaqlas (grow old); -lan-las; al-allan-allas
(deceive yourself); 1 + lan-1 + lasg; ac-: acilan-acilas
(upset), aca + lan-aca + las; bal-: balacalan-balacalas
(decrease); daq + lan-daqlas (fight); tin-ma + lon; biir-
biiriin-biirmolon (wrap yourself up); an-as-: dar-:
daran-daras (gather yourself); ig-is + il: doy-: doyis-
dayisil (change) va S.

1.2. Synonyms with close roots

Root synonyms are derived from words that have
similar meanings. Since the root structure of root
synonyms consists of closely related words, the
suffixes that make up them are also uniformly derived.
Established synonyms and their derivatives serve to
express the subtle nuances of meaning arising from
the relationship between man and the environment.
Since the synonyms of the same root are rich in the
Azerbaijani language, derived synonyms formed on
their basis can be found within separate parts of
speech:

Derived from the noun:
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Synonyms derived from a noun consist mainly darat-daratmag-comb; kas-kasilmoak, dogra-

of adjectives: cadar-cadarli (uneven), codar-codarli
(nonsmooth), cargoa-corgoli (ordinary), sira-sirali
(regular), bag-bagli-badag-badaqli (garden) , sos-
sosli-kiiy-kiiylii ~ (noisy);  kiilok-kiilokli-yel-yelli
(windy), piy-piyli-yag-yagh (bold), iy-iyli-goxu-
qoxulu (smelling), yagir-yagirli-yara-yarali
(wounded).

Nouns formed from adjectives: synonyms
formed from adjectives with a similar root in meaning
are mainly formed as nouns: agig-agiqliq-aydin-
aydinlg, sarin-sarinlik-soyug-soyuglug,
dogliziikiiziigiiziigliziig-drulug- dogru-dogrulug,
yaman-yamanliq, pis-pislik, ince-incslik, yuxa-
yuxali. open-clear-clear, cold-cool, truth-correct,
straight-true, evil-evil, subtle-subtle.

Imitators  formed from imitation words:
Synonyms formed from imitative words are formed as
nouns in terms of meaning. However, in some cases,
these synonyms can also have an adjective function.
Therefore, such synonyms can be considered as
derivatives of the noun, which are formed as adverbs:
this part of synonyms is formed as synonymous
strings of adverbs: tonti-tontik (in a hurry), tolos-
tolasik (hastily), arxa-arxadan (behind), orta-ortaliqda
(among ), ard-ardinca (sequentially), arxa-arxasinca
(sequentially).

Verbal formations:

Synonyms formed from a verb are composed of
a noun, an adjective and a verb. Since synonyms
formed from a verb as nouns also have similar roots,
the means of word formation in them also consist of
homogeneous elements.

Examples: burkhul-burkhulma (to collapse),
daya-dayaq (support), dire-dirok (support), ayril-
ayrilma-aralan-aralanma (part), axtar-axtarma-ara-
arama (do not look for), acis-acigma ( stubborn), gicis-
gicismo (itch), bagla-baglama (close), diiyiinlo-
diiyiinloma (tie a knot), kop-kopiik (foam), doy-doylis
(fight), vur-vurus (fight), vur-vurus (fight take), sanc-
sanct (colic), biirlis-biiriisiik (frail).

Some of the synonyms derived from the verb are
also formed as adjectives. Examples: bat-batiq
(concave), bas-basiq (pressed), biiz-biiziik (dented),
biik-biikiik (collapsed), cir-ciriq (torn), yirt-yirtiq
(perforated), ay-ayiq (vigorous) , oy-oyaq
(awakened), gap-qapali (closed), ort-ortiilii (closed),
quris-qurisiq (dented), biirlis-biriisik (frail), qir-qiriq
(broken), siiq

The other part of the synonyms formed from the
verb is formed as a predicate: bax-baxmag-gor-
gormok-look-see, bala-balomak-biirii-biirtiimok-
swaddle-wrap, boyii-boylimak-grow up; irilan-
irilonmok-to increase, dalag-dalagsmaq-to fight, savas-
savagmaq-to fight, aldat-aldatmag-to deceive, tovla-
tovlamag-to persuade, atil-atilmag-to jump, tullan-
tullanmag-simg-to jump off, catch a cold, qatil-
qatilmagq, qarig-qarigmag-intervene, dartmag-
dartismaq, ¢okmok-¢okismok-pull; dara-daranmagq,

dogramag-cut.

1.3. Synonyms with different roots

In different root synonyms, the roots of which
they are composed have different meanings, so most
of them are formed by similar suffixes. At the same
time, on the basis of the enrichment of the lexical-
semantic and derived functions of the language, the
participation of individual suffixes in the formation of
synonymous roots is observed. Synonyms formed by
similar or identical suffixes consist of both nouns and
verbs. The following derivational suffixes are mainly
involved in the formation of synonyms consisting of
names:

With the participation of the suffix -lik (-lik, -
lug, -luk): bir-birlik-unity,, biitov-biitovlik-integrity:
ay-aylig-monthly, don-donluq (ayliq vesait) -salary;
six-sixlig-density,  Kip-Kiplik-tightness;  diizon-
diizanlik-plain, ¢61-¢olliik-wilderness .:

With the suffix -li (-li, -lu, -1i): bigim-bi¢imli-
shaped, yarasiq-yarasiqli-beautiful, daginti-dagintili-
destroyed, tokiintii-tokiintiilii-disorder; agiz-agizli
(iti) -sharp, kosor-kosarli-sharp, solo-sololi, yiik-
yiiklii-submerged; el-elli, yer-yerli-local.,

With the participation of the suffix -lik (-lik, -
lug, -luk): bir-birlik-unity,, biitov-butovlik-integrity:
ay-aylig-monthly, don-donluq (ayliq vesait) -salary;
six-sixlig-density,  Kip-Kiplik-tightness;  diizon-
diizonlik-plain, ¢61-¢olliik-wilderness .:

With the suffix -li (-li, -lu, -1i): bigim-bi¢imli-
shaped, yarasiq-yarasiqli-beautiful, daginti-dagintili-
destroyed, tokiintii-tokiintiilii-disorder; agiz-agizli
(iti) -sharp, kosor-kosarli-sharp, solo-sololi, yiik-
yiiklii-submerged; el-elli, yer-yerli-local.,

-Siz (-siz, -suz, -siiz) with the suffix: bi¢im-
bi¢imsiz, yondom-yondomsiz-formless, agiz-agizsiz,
kosar-kasarsiz-powerless; acitma-acitmasiz,
tursutma-tursutmasiz-not swollen.

With the participation of the suffix -ma (-mo):
bosal-bosalma, laxla-laxlama-wobble; agar-agarma-
whitening,  isig-isiglanma-enlightenment,  dirg¢al-
dirgolma-revival, canlan-canlanma-revival; dola-
dolama-roll up, sari-sarima-tie; qagis-qagisma-escape,
yarig-yarigsma-competition.

-With the presence of the Iq suffix (-ik, -uq, -iik):
dolag-dolasiq-confusing, qaris-qarisig-mixed.

In the Azerbaijani language, a group of verb
synonyms has formed with the participation of the
same and similar suffixes. The following suffixes are
observed when forming synonymous verb series from
words with different roots:

With the participation of the suffix -lan (-lan):
gizle-gizlon-hide; dola-dolan-spin, firla-firlan-spin;
sira-siralan-order;  qurdala-qurdalan-move, esolo-
esalon-poke around.

With the participation of the suffix -lash (-los):
ayag-ayaqlas-to reconcile, uygun-uygunlag-to
converge; ara-aralag-give up, uzag-uzaqlag-move
away; garsila-qarsilag-meet.
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- With the suffixes Is (-is, -us, -is): al-alig-adapt,
Oyrat-Oyras-learn; agil-agilis-open, isin-isinig-get used
to; bog-bogus-fight; qumilda-qumildag-move, torpan-
torpes-move.

With suffixes -A (-9), -la (-19), -1t (-it, -ut, -iit):
g0z-gbzo (tikmok) eye to eye (to sew), ¢it-gitg
(yamayib tikmikk ) - put a patch; basma-basmarla-
grab, siipiir-siiptirlo-grab.

Conclusion

Some synonyms with different roots are also
formed with the participation of different suffixes.
Just as the root structure of such synonyms has no
similarity in meanings, the suffixes themselves do not
have a similar derivational function. However, the
general content of the words corrected in this way has
close semantic connections. This is an indicator of the
rich, varied and wide range of lexical and semantic
potential of the Azerbaijani language.

When the monosyllabic root structure of some
corrective synonyms does not retain its independent
meaning, their initial meanings are usually expressed
in the corresponding derivatives. At the same time,
these monosyllabic roots are universal, as are
homonyms, since they are the product of the formless
stage. Consequently, in languages of different
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Introduction

A green economy is an economy that aims to
return end-use products to the production cycle. A
green economy is aimed at the economical
consumption of those resources that are currently
subject to depletion, for example, minerals (oil, gas)
and the rational use of natural resources. The Uzbek
clean technology industry is currently at the initial
stage of commercializing the available scientific
potential.

One of the main challenges in the green economy
is to change people's views on energy consumption.
Then energy-saving technologies will become in
demand, smart energy-efficient houses will appear.
Already today, in the Republic of Uzbekistan (RUz),
certain actions are being taken to protect the natural
environment. The strategy of Uzbekistan's transition
to a "green" economy involves an increase in the share
of renewable sources, access of 100% of the
population to inexpensive energy supply, the
development of electric transport and the creation of
an effective waste recycling system [1].

On October 4, President RUz Shavkat
Mirziyoyev approved the Strategy for Uzbekistan's
transition to a green economy for 2019-2030. The
strategy emphasizes the low level of energy efficiency
of the economy, irrational consumption of natural

Doi: éros¥¢f https://dx.doi.org/10.15863/TAS.2021.01.93.35

resources, slow technology update, weak participation
of small businesses in the implementation of
innovative solutions for the development of a green
economy hinder the achievement of priority national
goals and objectives in the field of sustainable
development of the among the targets for the
implementation of the strategy are to reduce the
specific greenhouse gas emissions per unit of gross
domestic product by 10% from the 2010 level, to bring
the share of renewable energy sources to more than
25% of the total electricity generation, to provide
access to modern, inexpensive and reliable energy
supply to 100% of the population and sectors of the
economy, expanding the production and use of motor
fuel and vehicles with improved energy efficiency and
environmental friendliness, as well as the
development of electric transport, the introduction of
drip irrigation technologies on an area of up to 1
million hectares and an increase in yields to 20-40%
of crops cultivated on them [2,3].

The implementation of the strategy will
contribute to better governance in the field of energy
efficiency of the economy, rational use and
conservation of natural resources, reduction of
greenhouse gas emissions, access to green energy,
creation of green jobs and climate resilience.
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The priority directions of the strategy are to
increase the energy efficiency of the basic sectors of
the economy [4]:

In the electric power industry: reconstruction and
modernization of generating capacities of operating
power plants with the introduction of highly efficient
technologies based on steam and gas and gas turbine
plants, complete equipping of power consumption
systems with automatic control and metering devices.

In the field of heat power engineering:
introduction of new technologies for generating heat
energy, modernization and reconstruction of outdated
boiler equipment, equipping consumers with modern
metering devices, using solar collectors for heating
water in boiler houses.

In the oil and gas industry: reduction of losses of

natural gas during its production, processing,
transportation and distribution due to the
modernization of compressor stations, low and

medium pressure gas distribution networks, as well as
the gas transmission system with the introduction of
effective technologies to control the loss of
hydrocarbon resources (SCADA), the introduction of
alternative energy sources at oil and gas production
facilities.

Diversification of energy consumption and
development of the use of renewable energy
sources[5]:

- In the field of renewable energy sources:
improving tariff policy and approving ceiling tariffs
for the purchase of electricity, modernizing and
restructuring the power supply system, localizing the
production of equipment for generating energy from
renewable energy sources.

- In the field of construction and maintenance of
buildings: implementation of state programs to
improve the energy efficiency of buildings, including
the reconstruction of multi-story residential buildings,
revision at least once every 5 years of building codes
in the direction of stricter energy efficiency
requirements, the widespread introduction of a
"closed" heat supply system for central heating,
development system of differentiated tariffs to create
incentives for energy saving; introduction of energy
efficient standards for household equipment.

- In the transport sector: expanding the
production and use of vehicles with improved energy
efficiency and environmental friendliness in
accordance with Euro 4 and higher standards, electric
vehicles, cars with hybrid engines, gas-fueled,
ensuring the phase-out of the use of hydrocarbon fuels
and stimulating the development of electric transport,
development and development of new transport and
logistics systems, development of road infrastructure.

Adapting and mitigating the effects of climate
change, improving the efficiency of natural resource
use and preserving natural ecosystems.

- In the field of water management: prevention
of further salinization and deterioration of land

quality, construction and reconstruction of hydraulic
structures, pumping stations and reservoirs,
widespread use of ICT and innovations in water
management and the use of energy-efficient and
water-saving technologies for irrigation of crops [6].

- In the field of agriculture: restoration of
degraded pastures, diversification of crops, prevention
of pollution of water sources with agricultural waste,
breeding of highly productive breeds of animals and
plant species resistant to salinization, drought and
other hazards and risks.

- In the field of solid waste (MSW) management:
the development of sanitary cleaning infrastructure
aimed at full coverage of the population with services
for the collection and removal of solid waste, the
creation of an efficient and modern solid waste
processing system, the use of solid waste facilities in
the form of sources of alternative energy.

The implementation of the strategy will involve
state and economic management bodies, local
executive authorities, citizens' self-government bodies
and other civil society institutions, international
organizations, the private sector, as well as the
population[7].

Back in December 2008, a directive was adopted
by the European Parliament, according to which 27
EU countries plan to bring the use of alternative
energy sources to 20% of the total by 2020.

In some European countries this figure is already
exceeding 20%. In Denmark, for example, wind
energy alone provides 21.3% of the total energy in the
grid, in Sweden and Finland, 20-25% of heat
generation comes from biomass. Worldwide annual
growth rates in the use of solar energy are on average
60%, wind energy - 30%. The advantages of the
priority use of alternative energy sources for all
countries are undeniable: environmental friendliness,
no emissions, and the breadth of the spectrum of
renewable energy sources.

The possibilities of alternative energy sources
are extremely relevant. In comparison with the EU
countries and the USA, the use of renewable energy
sources in the Republic of Uzbekistan today is at a low
level. The current situation can be explained by the
sufficient availability of fossil energy carriers (natural
gas). One of the main obstacles to equipping
generating capacities based on solar panels or wind
turbines is the absence of a provision on an incentive
tariff at which the state would purchase electricity
generated from them.

In addition, there are no statistics on the number
of wind turbines or solar panels involved in industry
or agriculture. At the beginning of 2010, the total
capacity of wind turbines in Russia was 18 MW,
which is equal to only 0.008% of energy generating
facilities in Russia (220 GW). For four years, this
figure has increased by only 4 MW. The wind energy
fund consists of 1,600 small installations with
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capacities ranging from 0.1 to 30 kW and 10 large
wind farms providing 90% of the total capacity [8].
There are more than 20 wind turbine
manufacturers in the country, but they all work in the
field of medium and small generators - no more than
500 kW. Whereas in the Russian Federation the
absence of domestic consumption of solar energy can
be explained by the fact that there are sufficient levels
of solar radiation in the Russian Federation, in the
Russian Federation they are in South Siberia, the
South-West, and the Far East. As a result, in the first
half of 2010, the total capacity of the operating
photovoltaic plants was no more than 1 MW.

Hydrogen energy, in spite of the large theoretical
backlog, continues to be without commercially
available products. In 2008, at the state level, a goal
was set - by 2020, to reduce the energy intensity of the
country's economy by 40%. Today, the main problems
with energy consumption in the country are the
arrangement of energy meters in the private sector and
in industry[9,10].

Projects in the field of management of storage
and transmission of electrical energy in Uzbekistan
are still less developed. It is necessary in the country
to introduce smart energy systems into the existing
structure of electricity transportation.

The green economy is precisely the tool that
facilitates the transition to sustainable development.
The United Nations Environment Program (UNEP)
defines a “green economy as contributing to improved
well-being and social justice, while significantly
reducing environmental risks and environmental
deficits[11].

Another more complex definition of a green
economy is one in which vital links between the
economy, society and the environment take place, and
in which production processes and consumption
patterns are transformed while contributing to waste
reduction, pollution and efficiency. use of resources,
materials and energy, revitalize and transform
economies, create decent employment opportunities,
promote sustainable trade, reduce poverty and
improve equity in income distribution.

A powerful incentive for the greening of
economic activity in market conditions is the growth
in demand for environmentally friendly products from
both households and other entities.

Market, including the state. Analysis of the
processes, factors and conditions for the formation of
the aggregate "green" demand, the results of which are
necessary for the scientific substantiation of the
essence, structure and functions of the mechanism for
stimulating the greening of the economy.

According to the statistical report of the
independent non-profit research institute for organic
farming FiBL, published in 2017, the global organic
farming market has grown for the period 2000-2015
4.5 times, amounting to $ 81.6 billion in 2015.The

USA is the leader in terms of retail sales (47%), the
combined share of European countries is 38%.

It is expected that the countries with the highest
consumption of eco-products per capita are
Switzerland (262 euros per year) and Denmark (191
euros). Sweden, France, Luxembourg, Austria and
Germany are also among the top ten leaders in this
indicator that is countries characterized by an active
environmental policy and a high level of
environmental culture of the population. As the
researchers note, the motives for purchasing organic
products can vary.

In the United States, the main motive is rather
selfish - taking care of their own health, while in
Germany the population is more concerned with the
state of the natural environment.

In July 2020, a regional ministerial conference
on the "green" economy was held in Tashkent, where
four directions were named towards the ecological
well-being of the republic:

- Development of a program that provides for the
rational use of energy, work to minimize greenhouse
gas emissions, reduces waste generation, restore and
save ecosystems. Energy consumption is mainly in
cities (75 percent). Uzbekistan has ratified the Paris
Agreement and assumed obligations to reduce
emissions to standard values. The transition to a green
economy is aimed at coordinating labor sectors within
the framework of government programs. For example,
in the transport sector, the expansion of the use of
alternative “green” fuels (mainly liquefied gas and
synthetic fuels from plastics).

- The second area is related to the global
Sustainable Development Goals, seven of which are
environmental.

- Mitigation of negative consequences associated
with global climate change, which is intensifying in
the Central Asian region due to the drying up of the
Aral Sea.

One of the important priorities voiced in the
President's Address to the Oliy Majlis is the increased
attention to environmental issues, especially in the
Aral Sea region.

The agro-ecotourism project "My garden in the
Aral Sea" is being implemented in Uzbekistan, aimed
at eliminating the consequences in the region and
increasing the number of tourists.

Expanding the use of renewable energy sources
Uzbekistan has great potential for the development of
wind and solar energy. Projects are already being
implemented that will allow increasing the share of
renewable sources to 30% in ten years.

In Uzbekistan, the GEFF (Green Economy
Financing Facility) project provides funding, advice
and grants to private companies to improve their
competitiveness through high-performance
technologies and practices.
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A green economy minimizes not only the use of
energy and water in production and consumption, but
also the negative impact on the environment and
climate.

The GEFF is supporting this transition by
providing financing for investments in Green
Technologies:

-Technologies that minimize energy use

-Technologies that generate energy from
renewable sources

-Technologies that protect water resources.

In accordance with the GEFF agreement, the
EBRD provides loans to participating local financial
institutions (partner banks) to refinance private
borrowers. These funds are being invested in projects
that minimize the impact on climate, in line with the
EBRD's global strategy to transition to a green
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Introduction

The progressive development and diffusion of
modern media and Internet technologies have resulted
in the formation of the new global computer-mediated
communication environment (Obdalova, 2009;
Sysoev, 2012). In the current situation modern
specialists need to communicate in a foreign language
and proficiency in a foreign language, English in
particular, has become an essential part of specialists’
professional instrument to communicate and use. In
connection with the existing situation, the objective of
higher education institutions is to train future
specialists to build a professional dialogue with their
experts coming from abroad. The Moodle represents
one of the most widely used open-source e-learning
platforms, that enables the creation of a course
website, ensuring their access only to enrolled
students. This platform allows the exchange of
information among users geographically dispersed,
through mechanisms of synchronous (chats) and

asynchronous communication (discussion forums). In
a functional perspective, it has easily configurable
features, allowing the creation of student assessment
processes (quizzes, online tests and surveys), as well
as managing their tasks with their timetable, besides
offering a wide variety of complementary tools to
support the teaching and learning process. English
have been taught to engineering students within 2020
year.

We carried out experiments; set up close-ended
questionnaire for survey with students according to
effectiveness of e-learning and English language
acquisition, especially, increasing vocabulary data,
comprehension skills. Increasing number of students
participated in the interview with their different views.
We made needs analysis of collected data; as a result,
findings were more effective than expected.
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E-Learning Blended learning can enhance students'

Using state-of-the-art IT in the foreign language
teaching process, we do not only form the language
skills, but also develop some other skills and abilities
that allow forming both sociolinguistic and pragmatic
competence. The development of this form of
learning is nearly concerned in the e-learning
development in terms of IT as a fundamental principle
(Jih & Reeves, 1992).

In our experience, e-learning is training based on
the use of information and telecommunication
technologies as it delivers teaching materials to
students via the computer net. This kind of learning is
often used for distance courses (Hoole, 2012).

E-learning has several advantages:

* opportunity to choose the most interesting
subject from the course for a student;

* autonomy and flexibility: students learn to be
initiative in terms of time and place of learning;

« personal choice of pace of learning, a variety of
tools (video, audio, animation, text, images) and
activity forms (games, team work, individual
activity);

* involvement in the leaning process by means of
various learning platforms;

* wide possibilities in managing and consulting
students to prevent possible misfits in learning despite
difference in location of a student and a teacher;

* social equality is equal chance to get education
in spite of residence, health status and financial
statement.

E-learning may have also a number of
drawbacks, such as:

« lack of social contact between a teacher and
students, between learners themselves (if not provided
by course moderation);

» possible gaps, poor understanding of the
content of training due to insufficient tutors’
monitoring;

« it requires strict self-discipline, high degree of
consciousness, i.e. quite well-formed autonomy skills;

* the goal cannot be achieved in training if there
is no well-organized counseling;

* educational process based on writing with no
opportunity to express their knowledge in oral form
can be stumbling block for some students;

* requirements for good technical equipment
(computer and Internet access).
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motivation to learn due to the fact that students are
free to choose the modules of the course, meet their
needs when there are some gaps in knowledge. In
addition, students receive online feedback from the
teacher who helps to accept all the details of the
course. Face-to-face classes let students prove
appropriate and efficient state of accepting the
teaching materials, get feedback and correct their
obtained results (Cheremisina Harrer, et al., 2015).

Methods of Research

We made experiments; carried out a survey with
forty students from the Faculty of Oil and gas
engineering, Karshi Engineering-Economic institute
(online). Survey based on close-ended questionnaire,
focused on how effective MOODLE platform was for
English language acquisition.  Respondents were
invited to be interviewed by us electronically
(telegram platform) summer 2020.

Result

1. Ten of them responded:

We used e-learning platform more than ever, and
it was more interesting than classroom teaching.

2. Five of them stated:

We preferred E-learning, concern is reflected on
needs, as it enhanced their vocabulary background.

3. Five of participants gave personal views on
e-learning:

Language acquisition electronically gave us
more time, no limit, no restrictions.

4. Ten of respondents said that;

We prefer more classroom teaching, as it give us
in time feedback what we have learned, and assessed,
enthusiastic atmosphere.

5. Ten of them expressed their ideas differently;

Our prior experience and knowledge is increased
thanks to electronically data stored in e-platform.

Conclusion

Teaching English to engineering students
through MOODLE platform being in need because it
fulfils language competence of learners in daily use.
E-learning is more focused on innovative teaching
than traditional one. Furthermore, it improves
linguistics skills of learners, giving them more, time,
more e-data.

2. Shilova, T.V., & Obdalova, O.A. (2014).
Electronic tests as means of control of the basic
component of successful foreign language
communication in the global communication

Philadelphia, USA

218

2 Clarivate
Analytics indexed



directed students’ learning in a technical
educational institution in profession-oriented
English teaching: optimization conditions].
TSPU Bulletin, 1 (91), 127-130.

ISRA (India)  =4.971 SIS (USA) =0.912 ICV (Poland) =6.630
. 1SI (Dubai, UAE) = 0.829 PHUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: ¢ australia) =0564 ESJI(KZ)  =8997  1BI (India) = 4.260
JIE =1.500  SJIF (Morocco) =5.667  OAJI (USA)  =0.350
environment. Open and distance education, 1 6. Sokolova, E. Ya. (2012). Setevoj jelektronnyj
(53), Tomsk: Tomsk State University, pp.69-74. uchebno-metodicheskij kompleks kak
Sysoev, P.V. (2012). The modern information obrazovatel'nyj  resurs dlja  obuchenija
and communication technologies: didactic professional'nomu anglijskomu jazyku [On-line
characteristics and functions, Language and educational English for special purposes (ESP)
Culture, 1(17), 120 — 133. complex]. TSPU Bulletin, 4 (119), 59-63.
Reeves, T. C. (1994). Evaluating what really 7. Cheremisina Harrer, 1. A., et al. (2015).
matters in computer-based education. Retrieved Sociocultural component in the content of
from teaching foreign languages to pre-school
Http://eduworks.com/Documents/Workshops/E children. Social and Behavioral Sciences, 166,
dMedial998/docs/reeves.html 344-350.
Sidorenko, T. V. (2010). Samostojatel'naja 8. Hoole, J. (2012). Blend: In Seven Days or Less
rabota studentov tehnicheskogo wvuza v Successfully Implement Blended Strategies in
professional'’no  orientirovannom  obuchenii Your Classroom. USA: Amazon Kindle Edition.
inostrannomu jazyku: uslovija optimizacii [Self- 9. Jih, H. J,, & Reeves, T. C. (1992). Mental

models: A research focus for interactive learning
systems. Educational Technology Research &
Development, 40(3), 39-53.

Philadelphia, USA

219

2 Clarivate
Analytics "


http://eduworks.com/Documents/Workshops/EdMedia1998/docs/reeves.html
http://eduworks.com/Documents/Workshops/EdMedia1998/docs/reeves.html

ISRA (India)  =4971  SIS(USA)  =0912  ICV (Poland)  =6.630
. 1SI (Dubai, UAE) = 0.829 PHUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: ¢ australia) =0564 ESJI(KZ)  =8997  1BI (India) = 4.260
JIF =1500  SJIF (Morocco) =5.667  OAJI (USA) = 0.350

QR — Issue QR - Article

SOI: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal

Theoretical & Applied Science

p-ISSN: 2308-4944 (print)  e-ISSN: 2409-0085 (online)

Year: 2021 Issue: 01 Volume: 93

Published: 26.01.2021

http://T-Science.org

Denis Chemezov

Vladimir Industrial College

M.Sc.Eng., Corresponding Member of International Academy of
Theoretical and Applied Sciences, Lecturer, Russian Federation
https://orcid.org/0000-0002-2747-552X

vic-science@yandex.ru

Makar Provotorov
Vladimir Industrial College
Student, Russian Federation

Dmitriy Spiridonov
Vladimir Industrial College
Student, Russian Federation

Andrey Burov
Vladimir Industrial College
Student, Russian Federation

Daniil VVavilov
Vladimir Industrial College
Student, Russian Federation

Oleg Kosarev
Vladimir Industrial College
Student, Russian Federation

Dmitriy Pigolkin
Vladimir Industrial College
Student, Russian Federation

DYNAMICS OF CHANGING THE TEMPERATURE GRADIENT
DURING TITANIUM ALLOY COOLING

Abstract: Description of the thermodynamic cooling process of the ingot (titanium alloy) at the time range of 0-
120 s is presented in the article.

Key words: cooling, the casting, titanium alloy, the temperature gradient.

Language: English

Citation: Chemezov, D., et al. (2021). Dynamics of changing the temperature gradient during titanium alloy
cooling. 1SJ Theoretical & Applied Science, 01 (93), 220-222.

Soi: http://s-0-i.0rg/1.1/TAS-01-93-37  Doi: éos€f https://dx.doi.org/10.15863/TAS.2021.01.93.37

Scopus ASCC: 2506.

Introduction material [1]. Casting is one of the ways to produce

The wide use of titanium alloys in various
industries is due to high strength and low density of

workpieces from titanium alloys [2]. Titanium alloy in
the molten state is chemically active, so during the
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casting process, the molds must have a high inertia.
Failure to comply with this requirement during
titanium alloys casting leads to an uneven change in
the cooling temperature of the surface layers of the
crystallizing casting in contact with the mold surfaces
[3-10]. This leads to the uneven structure of the
casting after cooling. Let us consider the cooling
phase of titanium alloy under standard conditions of
the casting process based on the results of computer
modeling.

Materials and methods

The mathematical calculation was performed in
the Comsol Multiphysics program to determine the
thermodynamic processes in the volume of the cooling
casting made of titanium alloy. The casting model was
the ingot with dimensions of 100x50x10 mm. The
initial temperature of Ti-6Al-4V titanium alloy (UNS
R56400) during cooling was adopted 1923 K. The
thermodynamic processes calculation during the
casting cooling was performed according to the heat
transfer equatlon (1)

deCp%+dzpCpu-VT +V-q=d,Q+q,+d,Q,,, (1)

where d; is the domain thickness in the out-of-plane
direction; p is density; C, is heat capacity; T is the
temperature; t is the time; u is the velocity field; q is
the heat flux vector, q=-d kVT; Q is the heat

source; go is inward heat flux, normal to the boundary;
Qed is thermoelastic damping; k is thermal
conductivity.

The cooling process time of the casting model
was adopted 120 s.

Results and discussion

The cooling process of the casting model is
presented by the color contours of the material
temperature gradient. The results were recorded every
15 seconds from the specified casting cooling range.

The contours of the cooling temperature gradient
of the casting model are shown in the Fig. 1.

'_-—.

Flgure 1 — The contours of the cooling temperature gradlent of titanium alloy: A-15s; B-305s; C—-45
s;D-60s; E-75s; F-90s; G-105s; H-120s.
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The dark red contours on the casting model
indicate the maximum value of the temperature
gradient, while the blue contours indicate the
minimum value of the temperature gradient. The
calculation of the spatial configuration of the
thermally stressed state of the casting during cooling
allows us to determine the volumes in material that
will be subject to the cracks formation.

During the cooling process, the temperature
gradient value in the surface layers of the crystallizing
casting is more than the temperature gradient value in
the inner layers. At the same time, in the surface layers
distributed along the casting length, the volume of the
temperature gradient will increase over time taking
into account a decrease in the temperature of material.
The reverse thermodynamic process is observed in the
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surface layers distributed along the casting width. In
the middle part of the casting, the temperature gradient
for the considered cooling range in the mold
practically does not change and has the ellipse shape.
This indicates uniform cooling rate of the given
volume of the casting.

Conclusion

Thus, the cracks formation during titanium alloy
cooling is predicted at the boundaries of the surface
and inner layers of the casting. The movement
direction of the temperature gradient contours from
the diagonals to the middle part of the ingot leads to a
decrease in the intensity of the temperature change in
the surface layers distributed along the casting width.
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HNCCIEJOBAHUE KNHEMATHYECKHUX ITAPAMETPOB HAI'PY)XXEHUSA OCHOBHBIX
MEXAHHU3MOB BYPOBOI'O CTAHKA IIPU OBYPUBAHUU YCTVYIIA

Annomayus:. B cmamve npusedenvl cxemvl no Xapaxmepy HaA2pydiCeHus WmaHau 0cegvim ycunuem. A maxoice
PACCMOMPENbI NPEUMYWECMBO U HEOOCMAMKU (NAMPOHHAS, POMOPHASL U WNUHOEIbHAS) KUHEMAMUYECKOU cXembl
spawamenvro-nodarwweco mexanusma (BIIM) 6yposoco cmamnxa. Onpedenenvl hopmynvl Kpenocmu 0ypumot
nOpoObl, ONUMENbHOCIb NeMEHMAPHO20 YUKIA, 8eCO8ble KOIDPuyLeHmbl, MOMEHM 6paujeHus 0010md, MOUHOCMY
BIIM u mownocms npueooa xomnpeccopa.

Knrouesvie cnosa: Haspyscenue wmaneu, 6ecosvie KOIQhguyuenmol, MOMEHM 8paujeHus 0010ma, MOuHOCMb
BIIM, mowHocme npuoda Komnpeccopa, 6paujamenbHO-no0aiowuti MexaHu3m, MmMexHOA02UsL «CUHSINACY,
MEeXHON02USL KMATMUNACY.

BBenenue

BypoBoii cTaHOK mnpenHa3Ha4YeH s OypeHHs
BEPTUKAIBHBIX U HAKIIOHHBIX CKBOXXUH JUAMETPOM IO
400 MM u Ty 6urHO# 10 40-60 M B MOpoJIax ¢ MpeeioMm
npoyHoctd or 6 mo 20 MIla. B oOmem ciyuae,
KOHCTPYKTHBHO OypOBBIC CTaHKH BCEX H3BECTHBIX
(upm-u3roToBUTENEH BKIIIOUAIOT TUIaThopmy - 1 (puc.
1.1) Ha KOTOpO¥ pacmosararoTcs: kKabvHa MalTMHUCTA
- 2, MalMHHOE OTHeNeHHe - 3 B KOTOPOM
PacIoyIoKeHB! KOMIIPECCOPHAsl YCTAHOBKA U AJIEKTPO-
ruapobopymosanue [1,7].

[lmardpopma - 1 >KECTKO WIH IIAPHUPHO
6azupyercst Ha TyCEHMYHOM X0/I0BOM 000y /IOBaHHH -
4. TonbKO y CTaHKOB, BBIIYCKaeMbIX (HUPMOIi
«Xaycxepp» (®PPT'), nnarpopma - 1 ycranoBneHa Ha
TYCEHUYHOM  XOJOBOM  o0opynmoBaHun - 4
ITOCPEICTBOM OIOPHO-TIOBTOPHOTO yCTpoiicTBa - 5.
Ceepxy Ha miaTdopMme yCTaHOBIEHa Madta - 6 ¢
BO3MOKHOCTBIO HakiioHa nipu Oypernnu 1o 300, a mpu
TpaHcnoptupoBanun 10 900 ¢ mOMoOIBIO, Kak
MPaBUJIO, IBYHOTOU CTOWKHM - 7 M TUAPOIIMINHIPOB - 8.
B mauTe pacmonoskeHsl Bpamaresb 0ypoBOTO CTaBa U
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MEXaHU3M €ro IMojAa4yu, 0Opa3yIoIIMX BpPaIIaTeIbHO-
nojatouit Mmexanusm (BIIM).

Pucynok 1. - [IpyHiunuajbHasi KOMIIOHOBOYHOI0 CXeMa KapPbepPHOIo 0ypoOBOro CTaHKa.

Tarxoke, B MauTe MOXKET pa3MelaThcs MarasuH co
mranramu. [Inatpopma - 1, ocHaleHHas ayTpurepamu
- 9, o0Opa3zyer cucTeMy TOPU3OHTHPOBAHUSI OypOBOTO
CTaHKa.

[To Tuny cuii0BOM YCTAHOBKHU Pa3inyaroT CTAaHKU
JIEKTPUUYECKUC U TU3CITbHEIC.

Konctpykius BIIM omnpeenser
MPYUHIUIAANGHBIE PA3IHdus MOJeNel CTaHKOB (BHE
3aBHCHMOCTH OT WX THIIA), TUAITa30HBl HW3MEHCHHS
YacTOT BpaIleHHUsI U CKOPOCTEH MOAaYl HHCTPYMEHTA,
BEJIMYMHBI OCEBBIX HATPY30K, KPYTAIINX MOMEHTOB, a
TaKKe JUIMTEILHOCTh BCIIOMOTATENIbHBIX Ollepalyi 1o
NPUBEJICHNIO OYPOBOTO CTaBa B pabouee MoJI0KEeHHE 1
ero 1mojabeMa Ioclie OKOHYaHUs OypeHUs! CKBa)KUHBIL.
[1,2,3]

B 3aBucHUMOCTH OT CHJIIOBOM CXEMBI HarpyKEeHHs
CTaBa TPHUBOJ €r0 BPALICHUS MOXKET pa3MelaTbecs
BHU3Y Ha IUTaTGOpME WM HaBepXy Ha IOIBIKHOU
KapeTke.

I[lo xapakTepy Harpy>XeHHs INTAHTH OCEBBIM
YCHIIHEM Pa3lIMJaloT CleAyIomue cxeMbl. C HIDKHIM
MPWIOKEHUEM HArpy3KH (OOBIYHO OCYIIECTBIISIEMBIM

MY Beuny

/ r 4
& Gogasany
acldnm
morsd s

Nt xliom
W) 200 b v

3aKUMHBIM TATPOHOM HJIM HEIIOJBIKHBIM POTOPOM)
C BEpXHUM, JEHCTBYIOIUM Ha BCIO JUIMHY IITAHTH.

B HacTosI1I€€ BpeMs Kak Ha OTEYECTBEHHBIX, TaK
U Ha 3apyOeKHBIX CTaHKaX MIAPOUICYHOTO OypeHHs
NIPUMEHSIETCS TPU IPUHIUINAIBHBIE cXxeMbl BIIM:

- IATPOHHAS; - POTOPHAs; - INNHHACIbHASL.

ITarpornas cxema BIIM (puc. 2a) ucmonb3yercs
TOJBKO B MOJIENSAX OypOBOTO CTaHKa Moanu(uKanuii 2
+ 6 CBII - 200, msroroBurenu: - bapBeHKOBCKHUIA
mam3zaBog  «Kpacwerii  mya»  (YkpamHa) U
«BY3VIIVKTSAXKMAI» P®. Bpamenue pabdoduero
OopraHa OCYIIECTBISieTCS OT 3JIeKTpoaBMrarens - 1,
COEIMHEHHOTO C MOMOLIBIO (hJIaHIIA C BpalaTesieM - 2,
B KOTOPOM nepeMeIaeTcs ITyCTOTEJNBIH
LIECTUTPAHHBIM IINUHIENb - 3 TuApomaTpoHa - 4.
Uepes MIMUHAETH - 3 THAPONATPOHA IPOXOAUT LITAHTA
- 5, Koropas Tmpu OypeHHH 3aXKUMaeTcs TpeMs
KyJaukamu - 6, crajibHOM TpaBepca - 7, OBYX
THAPOLMIIMHIAPOB MeXaHum3Ma mnojaun - 8. Ilpu
pa3bopke OypoBOW CTaB MOTHUMACTCS JIEOSIKOH C
TPEXKpaTHBIM IoJHucHacToM - 9.

Pucynok 2. a - KunemaTtndeckasi cxeMa BpamaTeJbHO - nojawnero mexanusma cranka 2CBIII - 200H;
0 - JnIopkl, AeiicTBYIOIIUX, HA OYPOBOIi CTaB, KPYTALIEro MOMEHTA U 0CEBOT0 YCHJIHS.
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HpeI/IMyHIeCTBO HanOHHOﬁ CXCMBI. 3aKJIMHUBaHUA [O0JI10Ta, MadTa HE BOCHpI/IHI/IMaeT
- BO3MOXHOCTH 3ar’py>1<aTL prT}HlII/IM CXKUMarIInux Harpy30K.
MOMCHTOM, IIOABOJUMBIM K ZIOHOTy, TOJBKO OCHOBHBIM HEIOCTATKOM HanOHHOﬁ CXEMBbI

PACIONIOKEHHYI0O MEXIy BpalllaTelneM | JOJI0TOM
HIDKHIOIO 4acTh OypOBOTO CTaBa, 4TO MOKa3bIBacT
OIaronpusATHOE BIUSHHUE HA CHU)KEHHE KDPYTHIIBHBIX
KosneOaHui cTaBa U Kapkaca MadThl (cM. puc. 20);

- BO3MOXHOCTh HE 3arpy’kaTh BEpPXHIOK 4acTh
OypoBoro CTaBa, PacIIoI0KEHHYIO MEXKITY
BpamareieM 1 BEpTIIOroM - 10, 0CEBBIM YCHITUEM, YTO
MOBBIIIACT, KECTKOCTh MOJAYX U CHIKAET BUOpaIuu
CTaHKa;

- CHI)KEHHUE OOIIel MacChl MauThl M MEXaHU3Ma
ee OIyCKaHKsI B TPAHCIIOPTHOE MOJIOKEHHE;

- KapKac MauThl HE HArpyXeH KpydeHHUEM,
MOCKOJIbKY PEaKTHBHBIA MOMEHT OT KpYYCHHUS He
BOCIIPUHUMAETCS HATIPABISIFOIIUMHU MaThl;

- TIpPY U3BJICUCHHUU CTaBa U3 CKBAXXUHBI B CIydae

BIIM OypoBBIX CTAaHKOB SBISETCS MAJbIH X0 IIOTaYH
Ha 320011 (1M) 1 UKIMYHOCTE Tporiecca OypeHwsI.

Portopuerii BIIM wumeroT OypoBbIe CTaHKH
mozeneir RO - 300, DM20 - SP, DM25 - SP, DM35 -
SP ¢upmer «Murepcomn - Penm» (CLIA), moxmenn
OypoBeix crankoB BAIIl - 250, BAII - 320
KOHCTPYKIMHU UHCTUTYyTa « unponukensy» (Poccust) u
mozenb D400SP dupmer «Apunrex» (CLIA).

Bpamenne  OypoBoro  craBa  (puc. 3a)
OCYUIECTBIISIETCS. POTOPOM Bpaiatens - 1, KOTOpbIit
repenaeT Kpy TSI MOMEHT IpOoQIIIFHOH mTaHre - 6
OypoBoro craBa. IlocimenHss, momydast BpalleHHE,
UMEET  BO3MOXHOCTb  HENPEPBIBHO  JBHIATHCS
MIOCTYIATEIbHO Ha BCIO CBOIO UIMHY IIOCPEICTBOM
MeXaHH3Ma IoJauu - /.

6 ” P,
J’i

)
(—

Pucynok 3. - a - Kunemarnyeckasi cxema BpanatejbHO - ojamouero mexannzma cranka BAIII - 320; 6 -
OnIopkl, AeHCTBYIOLIETr0 HA 0ypPOBO# €TaB, KPYTALLEr0 MOMEHTA M 0CEBOI0 yCHJIUS
1 - mpuBoA Bpamares; 2 - peayKTop BpaIlaTelis; 3 - THAPOIMINHAP Mo1aun; 4 - BEPTIIIOT; 5 - HAIIOPHBINA TPOC; 6 -
Be/yIlast ITaHra; 7 - HaropHas Jiebeaka; 8 - MpUBOA MeXaHNW3Ma MOJauH.

IIpeumymectea  BIIM  poropHoro  Tuma
COOTBETCTBYIOT npeumyiectsam BIIM naTpoHHOro
tuna. K HemocTaTkaM xe 3TOH CXeMBI ClIeIyeT OTHECTH
Harpy»KeHHOCTb OypOBOTO CTaBa OCEBBIM YCHIIMEM IO
Bceil ero ummHe (cM. puc. 30) ¥ HEBO3MOXKHOCTH €ro
HapaIuBaHusl.

Ha ycrpaneHme moOcnegHEro  HEZOCTAaTKa
poropHoii cxembl BIIM nHamnpaBnena cxema BIIM
mmnuHAeapHoro Tina. lnuanensHas cxema sBiseTcs
caMoil pacnpocrtpaHeHHOM cxemoil BIIM Benymux
MHPOBBIX NpOH3BOUTENEl OypoBbIX cTaHKOB. K HIM
ClIeZlyeT OTHECTH OypoBBIe CTaHKU Mozeneit 35 - R, 39
-R,45-R,47-R,49-R,60-R,61-R,65-R, 67 -
R ¢upmer «brocaiipyc - Upm» (CIIA). Bypossie
cranku Moaenu D45KS, DSO0KS, D60KS, D75KS,

D90KS ¢upmer  «Jdupmnrex» (CIHIA); OypoBbie
craaku mozaenu 70A, 100B, 100XP, 120A, 250XP
¢bupmbr «Xapuumderep» (CLIA); OypoBble cTaHKh
mozenen HBM80, HBM90, HBM100, HBM210,
HBM230, HBM250 dupmer «Xaycxepp» (PPI).
Byposeie cranku mozeneir DM - 30, DM - 45, DM -
M, DM - H ¢upmsr «arepcomn Peng» (CLHA);
oypossie ctanku mojeneit GD - 60, GD - 90, GD - 100,
GD - 110 ¢upmer «Iapmuep - Hensep» (CLIA),
Oypossie ctanku moaeneit CBII - 250, CBII - 250MH,
CbII - 250 - 55, CBLIO - 320 u CBII - 2501
«PYATOPMAIL» . Boponex (Poccus).

KnnemaTtnueckass cxema  BpamiaTeldbHO -
moaroIero Mmexanusma oyposoro cranka CBIII - 320
MpUBEICHA HA pUCYHKE 4a, 0.
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Pucynok 4. a - KunemaTndeckasi cxeMa BpamiaTeJibHO - moaawiero mexannzma CBIII - 320;
0 - Jnopskl, JelicTBYIOIIMX HA OYPOBOii CTaB, KPYTAILIEr0 MOMEHTA H 0CEBOI0 YCHIIUS

BypoBoii craB Bpamaercs ¢  IOMOUIbIO
3MeKTpoaBHUraTess - | u KopoOku nepenad - 2, KoTopast
CBs3aHa C OMOPHBIM Y3JIOM - 4 U IUTaHroil - 6 uepes
MUHHO-IIIHMLEBYI0 MydTy 3. VYcwinme nomadn
co3naetcs nebeakamu - 10 u mepemaeTcs Ha OTIOPHBIN
y3en - 4 uepe3 kaHar - 14, orubaromuit
MOCJIEIOBATEIEHO  HECKOJIBKO  pa3  IPUBOJHBIC
6apabansl - 9 nebdenok - 10. TsroBoe ycuiue B kaHaTax
co3JaeTcs 3a CUeT UX TpeHust o Oapabanbl. HatsokeHue
cOerarolux BeTBeil KaHATOB MpU OYpPEeHHH CO37aeTcs
BecoM OypoBOIl TOJIOBKH, a NpH MHOABEME CTaBa -
HaTSDKHBIM YCTPOMCTBOM - 11 3a cuer Beca pbl4aroB -
12 u ycunusa npyxud. Ilonaya BBINOTHSAETCS OAHUM
KaHAaTOM, KOHIIBI KOTOPOTO 3aKpeIyIeHb Ha IpaBoil n
JeBoit OJIOYHBIX 000iMax OMOPHOTO y3ma - 4, ormbas
IOCJIEIOBATENBHO OJIOKH - 5, O0KH - 13 HaTSHKHBIX
ycTpoiicTB, Oapabanbl - 9 mebemok - 10 m BepxHUe
6noku - 15. Kanar oOpasyer 4ersipe 5 - KpaTHBIX
MOJIMCIIACTa, J1BA M3 KOTOPBIX PACIOJIO0XKEHBI HHXKE
TOJIOBKM OypoBOro cHapsijia, 1Ba - Bblme. [IpuBoxg
nebenxw - 10 ocymmecTBIAeTCS OT THAPOMOTOPA - 7 HITH
OT 3JIEKTpOABHUraTess - 8. ' MaIpoMOTOp BKIIFOUAIOT IPU
OypeHMHM WIM M3BJICUCHHH IPHUXBAYCHHOIO B
CKBa)KMHE OypOBOT'O HHCTPYMEHTA, JJIEKTPOIBUraTeNb
- 8 IIpH CITyCKOTIOIbEMHBIX ONepanusX.

Bpamarenn  Bcex  OypoBBIX ~ CTaHKOB  IIO
NPUHLOUITY JEHCTBHS OAMHAKOBBI W COCTOSAT U3
THJPABINYECKOTO WM 3JIEKTPUYECKOTO JIBUTATENs U
penykTopa, a psa KOHCTPYKIMH MMeEEeT BBIXOJHOE
3y04aroe KoJieco, KOTOPOE CKOJB3HUT IO LUTHIIEBOMY
WU TTPO(QUIIBHOMY BaJly WIIM €ro yacTti. [3]

MexaHu3MBI 110/1a4¥ OYpPOBOTO CTaBa Ha 3200 U
€ro ImoabeMa M3 CKBAXHHBI IO IIepefade OCEBOTro
YCWINSI MOXHO KJIACCH(HUIMPOBATH  CIEAYIOIIUM
00pa3oM: - KaHaTHbIE MEXaHU3MBbI I10Jja4uy; - IICMHbIE
MEXaHM3MBI 110/1a4H; - 3y04aTo-pecuHble MEXaHU3MBI
MOJa4YM, a IO KOHCTPYKLUHMH IIPHBOJA WX MOXKHO
paszenuTh Ha:

- C TIIpUBOJOM BpAIATEIEHOTO
(OapabaHHBIC WIIH 3BE3]JOYHEIC);

- ¢ TNPHUBOAOM IIOCTYMATENFHOTO JeHCTBHA (C
CHJIOBBIMH T'HJIPOLIMIIMHPAMH).

B cBoto ouepes MpUBO/ TOIaYH BPAIIATEIHHOTO
JICUCTBHS MOXET OBITH AIIEKTPHUECKUM,

neicTBUS

THJIPABIMYECKIM W KOMOWHHPOBaHHBIM, & CHIIOBBIC
THAPOLUIUHIAPEl MOTYT OBITh PAaBHO MOJOCTHBIE C
K03 DUIIMEHTOM MYJIBTHUIUIMKAIMA - y PABHBIM
emmaune (ox=1,0)u pa3sHO TONOCTHBIE C
KOX(PPUIUEHTOM MYJIbTUIUIUKAINA -  Q OOJbIIe
eauHAIB (o >1,0 ).

C  ¢wusuueckoil TOYKHM 3peHHS  MPOIECC
LIAPOIIEYHOr0 OYpEHHs CBOMUTCSA K OT/CICHHIO H
TPaHCIIOPTUPOBAHHUIO Pa3pyLIICHHO!N MOPO/IbI U3 32005
Ha TMOBEPXHOCTh ycryma. Ilopoga paspymaercs
LIAPOIIKAMH JIOJIOTAa TPU BPAICHUU HX 1O 320010
CKB&)KUHBL. PaspylieHHas nopojaa TpaHCIOPTHPYETCS
U3 CKBKHUHBI Ha IIOBEPXHOCTh YCTyHa CXKaThIM

BO3/yXOM.

CrnoxHOCTB ornpeeIeHus YCHITUH
COIIPOTUBJICHUA, BO3HHUKAKOIINX B MCXaHHU3Max
BpallleHHss W TNoAa4d OypoBOrO HMHCTPYMEHTAa,

3aKJI0YaeTcsi B He00X0IMMOCTH y4eTa psifa (PakTopos,
BIMSIOIIMX HAa  TIpolecCc  pa3pylIeHus "
TPaHCIIOPTHPOBAHUS MOpoAbl pu Oypennu. K dmciy
TakuX (AaKTOPOB OTHOCATCS: KpPENOCTh IOPOJBI;
CKOPOCTB T0JIaudl OypOBOTO MHCTPYMEHTa Ha 3a00ii;
4acTOTa BpalieHus: OypoBOro HHCTPYMEHTA; TOJIINHA
CHAMaeMOW CTPYXKKH; CHJIa TpeHus OypoBOro
MHCTpYMEHTa U OypOBOrO CTaBa O MOPOJAY M CTEHKU
CKB)KUHBI U .

B KkauyecTBe HMCXOAHBIX MJJIsl pacueTa BEIMYHMH
OOBIYHO MPUHUMAIOT KO GHUIUEHT KPETTOCTH TOPOJIBI
no mikaie nmpod. M.M. IIporoassikoHoBa, - f, anamerp
nonota - D, MexaHudeckyro ckopocts OypeHus - Vs,
YacTOTy BpamieHHs pabodyero WHCTPyMEHTa - @,
MaKCHUMaIbHYIO TITyOuHy OypeHus - L.

B kauecTBe HMCXOAHBIX OISl pacueTa BEIWYHH
OOBIYHO MPUHUMAIOT KO3 (GHUINEHT KPETTOCTH TOPOIBI
no mkaiue npod. M.M. IIporoapskoHOBa, - f, TuameTp
nonorta - D, mexaHndeckyto ckopoctb OypeHus - Vs,
YacTOTy BpamleHHs pabo4yero HHCTpyMEHTa - @,
MaKCHMaIbHYIO TITyOuHy OypeHus - L.

OtedecTBeHHAss MPOMBILIUICHHOCTh BBIITYCKAET
13 THUNOB TpexX MIAPOIMIEYHBIX OJIOT. Kakaplid THI
JIOJI0Ta  TpelHa3Ha4yeH i OypeHHs  IOpOJ
OmpeNeIeHHONH  KpemocTH.  3y0Ouarble  josioTa
MPUMEHSIIOTCS Ul OypeHHs MATKHX, CPEIHHX H
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TBEPABIX NOPOJ. B 3aBHCUMOCTH OT TBEPIOCTH MOPOJ
M3MEHSIOT TeOMETPUYECcKylo (opMy IIapomek u ux
BOOPYXKCHHE. CraTuctuieckas obOpaboTka
MapaMeTpOB OTEYECTBEHHBIX M 3apyOe)kKHBIX TpeX
MIAPOIICYHBIX TOJOT (IOMYCTHMBIX OCEBBIX YCHIHN
[F], u gmcen 06GOpoTOB - N 0OECHEUUBAIOIINX WX

pacdeTHyl0  JOJNTOBEYHOCTh), a  TaKXKE  ydeT
peKoMeH Al psana 3apyOeKHBIX ¢bupm
U3rOTOBUTENEH JIOJIOT MO3BOJIMIIA HaMm
CHUCTEMaTH3UPOBaTh  pAIlMOHAIbHBIE CHUJIOBBIE U

KUHEMATUYCCKHUC MapaMeTpPhl JOJIOT B 3aBUCUMOCTHU OT
HX JUuaMeTpa B AHUANa30HE KPEIIOCTU 6ypI/IMI)IX nopon

o M.M. IlporoassikoHoB ot f1 = 6 - 8 1o f, =20 (Tabu.
1).
IMpuuem f, onpenensercs nmo popmye:
14,28[F]
fo =,
D
AHanmm3 TpHUBeNEHHBIX B Tabn. 1. maHHBIX
MTOKa3bIBAET, YTO Pa3MEPHBIN PSII JOJIOT AUAMETPOM OT
160 mm 1o 400 MM TenIecooOpa3HO MMOPAa3IeNUuTh Ha
yeTbIpe rpynmsl: 1 - s rpynma ot 160 MM 10 200 mw; 2
- s rpymnna ot 200 go 250 mM; 3 - 1 rpynna ot 251 no
320 MM 1 4 - s rpynmna ot 320 1o 400 mMM.

(2.8)

Ta6auna 1.
Tun IMAPAMETPBI
4HCJI0 000pOTOB KPenocTb Mopoabl
u JAoMmycTHMOE
AHAMETP /10JI10Ta noJiota [N] mpu MaKCHMAaJIbHasA /
pa3mep ] oceBoe yCHJINe
Di, mm yeuiuu [F], MHHHMAaJIbHAS
CTaHKa [F1, kH
00/MHH. fa/ f1
160/169 * 135 80 11.4/6...8
ChIII 200 184* 160 75 12.4/6...8
200 200 70 14.28/6...8
200 200 70 14.28/6...8
CBII 250 229* 250 65 15.7/6...8
249,9/251* 280 60 16.0/6...8
249,9/251 280 60 16.0/8...10
b 269,9 325 55 17.25/8...10
311*/320 400 50 18.4/8...10
* - aMepUKaHCKMIl CTaHAapT.
ITonmaraem, 4TO CHJIOBas YCTaHOBKA KaXKIOTO U3 CUMTaeM, OJJIEMEHTapHbIM LUKIOM paboThl Bcex
TPEX pPacCMOTPEHHBIX HAMH BbIIIE THUIIOB CTAHKOB MEXaHI3MOB OypOBOTO CTaHKA.
YOOMSHYTBIX B Tabm. 1, momkHa oOecreyuTh B 3aBUCUMOCTHU oT KOHCTPYKTUBHOI'O

H606XOI[I/IMI)IC ycuiua nogadud AJjisk MaKCHUMaJIbHOTO
JlMaMeTpa, a 4acTOTy BpalleHHUs, PaBHYIO JIBOWHOU
YacTOT€ BpallleHUsl Ui MHUHUMAJIbHOIO JUaMeTpa

OypeHus.
TexHomoruss OypeHUsS B3PBIBHOH CKBa)XHUHBI
ompenensier  IHOCIEIOBAaTeIbHOCTh  BBINOJHEHUS

orepanui, 00eCIIeYNBAIONINX IPOIecC 00pa30BaHUS
cKkBaXHuH. [Ipn 0OypHBaHMM TOPOJHOTO MaccHBa
BBITIOJIHSIOTCS  CJIE/YIOIINE OIEpaluu: - yCTAaHOBKA
CTaHKa Ha 3aJaHHOM OTMETKE; - HEeNOCPEACTBEHHO
Oypenue (B ciiyuyaec HEOOXOAMMOCTH HapaldBaHHUE
OypoBOro craBa IO Mepe yIiIyOJeHHS CKBAKHUHBI); -
pazbopka OypoBOTO CTaBa; - 3aMeHa HW3HOIICHHOTO
WHCTPYMEHTA; - TIEPEMEIICHHE CTaHKa K OTMETKE
CJeyIoNIe CKBaKUHBI.

IIpu npuHATONH TeXHONOTHH OYpeHUs, BpeMs
3aTpaynBaeMoe, Ha OypeHHEe OIHOW CKBa)KUHBI

ucniosiHeHnst BIIM 1 MmauTsl 6ypOBOTO CTaHKa MOYKHO
BBIJICTIMTH J[BA BHUJIA AJIEMEHTAPHOTO IHKIA OypeHHs
OJTHOM CKBa)KHHBI PA3IMIHON CTPYKTYPHI:

- IIUKJI, IPX KOTOPOM, OYPOBO# CTAaHOK MMEET XOJ
HENpEephIBHOH Tmmomaun - Lx Oonplmwmid TiayOWHBI
CKBa)XKMHBI - Ly, Lx > Ly (1.1)

- IIUKJI, IPX KOTOPOM, OYPOBO# CTAaHOK MMEET XOJ
HeNpepbIBHOM momaun - Lx MeHpmmil riryOUHEI
CKBaXMHBI - Ly Lx <Lw (1.2)

TexHonorust BHINMOTHEHHS OypOBOWH CKBa)KHHBI,
orBevaromast ycimouto - (1.1) B TexHHUECKOU
JIUTEPaType HOCUT Ha3BaHHE «CHHIJINACY, & YCIOBHO
- (1.2) «cMHIINAC MIIIOC OMH» WK «MAJTHIIACY.

CTpyKTypa 3JEeMEHTapHOro IHKIa O0ypHBaHUs
MOPOJHOTO MaccuBa JJisi TEXHOJOTHH, «MAJTHNACH
NIPUBEACHHON HAa PUCYHKE 5 BKIIHOYAECT:
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Lr<Lx Lru>Lx
«CuHrianac» «CHHIJInac miIrc OAUH»
«MaJjarunacy»
b T, o,
| M5
// A
/ ‘
™ 2 | o | ! LN / 08 /r” ks
\.\ 08 % /)/ ,_]l : 2 o) jd
7 < ) // ==}
== V4
Y,
= N4 <
PﬂcyHOK 5 - TexHoJiorust MPOXOAKH OJIHOi(i B3pLIBHOﬁ CKBaKHUHBbI
- 1 - JIIUTCIBbHOCTD pa6OTI>I CUCTEMBI MHOTOPsITHOM B3PbIBAHUU, M;
rOpPU30HTHPOBAHUSA CTaHKa, ¢, papHas 0,037, [2]; ki - KO3((HIMEHT HCTONB30BaHUA CKOPOCTH
- T, - JUIMTEIBHOCTb  Pa3BUHUYMBAHUSA ABWKCHMs CTaHKa, pasHbIid 0,3 [4,7];

(cBUHYMBAHUSI) CTHIKA ITAHT, ¢, paBHas 0,037, [2];.

Kak CBUAETENBCTBYET OMBIT 3KCILUTyaTaluy
OTEYECTBEHHBIX W 3apyOeKHBIX OYpPOBBIX CTAHKOB
[49] pexum paboTsl MPUBOJOB  MEXaHU3Ma
TOPU30HTHPOBAHMS M Bpallaresisi «CBUHYMBAHUE -
pa3BeHYMBAHME» SBISIETCS, KPATKOBPEMEHHBIM U
cocraBmsier, or 0,3% nmo 1,0% Bpemenu oOT
JUTUTEBHOCTH IMKJIa, IPUYEM MEHbIIICe ero 3HAYCHUE
COOTBETCTBYET OYPEHHIO KPEMKUX MOPOJ, a OoJbliee
CpeIHUX U MSITKUX mopoJ. [7,8]

CoOTBETCTBEHHO, UTUTEIBHOCTD JIEMEHTAPHOTO
mukiaa - 7T, Ui OypoBOro CTaHKa OO0ypeBaroliero
MOPOJAHBIA MAacCHB 10 TEXHOJOTHH  «MAJITHIACY
OTIPEJIETUTCS KaK:

n .
Tu :zTi c,1=1.2,...
1

r/ie 73 - JUIATEIIFHOCTh HEMPEPBHIBHOTO OYPEHUS OTHOM
IITAHTOM, C

,n (L3)

73=Ly/V;,c (1.4)

3nech V- CKOPOCTh OypeHus, M/c;

74 - JJIMTENBHOCTh MOABEMa OypOBOTO CTaBa
(6aiinac), ¢

7, =L, /k\Vg,, c (1.5)

3nmech Vs, - MakKCHUMalbHasg CKOPOCTH ITOIbeMa
OypoBoro cTaBa U3 CKBakuH, paBHas 0,466 m/c [4,8];

ky - xo3(duiMeHT HUCIONb30BaHHS CKOPOCTH
noabema crasa (0,4 - 0,5) [4];

75 - BpeMs [IepeIBIDKEHISI CTAHKA OT CKBYKHHBI K

CKBaXXHHE, C.
5
ku!af +6° '
Tg =

kVle
rac ku - K03(1)(1)I/IHI/I€HT HCIOJb30BaHUS TPACKTOPUHN
JBIDKEHUS Ui OOypHBaHUs NEpPBOTO psiia paBeH

,C (1.6)

x/i , a JIs1 oOypuBaHUS BTOPOTO M IOCIEIYIOIINX
PSIOB IPH MHOTOPSITHOM B3pBIBaHUH paBHEIiL 0,5;
dc - PaCCTOSIHUE MEKIY CKBAXXKMHAMU B DSy, M;
6 - PAacCTOsHUE MEXKIY psAdaMU CKBaKMH IIpU

Vx - CKOpPOCTh TEPEJBIKCHHSI CTaHKa OT
CKBa)XXHMHBI K CKBaXkuHe, m/c, Vy = 0,33m/c [4,7,8,9];

My - YUCIIO IITAHT, T,

Tuww U Tow - JUIATEIBHOCTb, COOTBETCTBEHHO
OpICTpOro  mombeMa  (OIyCKaHWs)  IIIHHICIS
omnpezaensercs no Gopmyie (1.6) npu ky = 0,7 - 0,8, c.

Takum 00pa3oM, IIUTENBLHOCTh IJIEMEHTAPHOTO
mukna - T, mis OypoBoro cramka CBIII - 200
00ypHBAIOIIEr0 MOPOAHBIH MACCHUB 0 TEXHOIOTHU
«MaJITHIAC» C ydeToM BeipaxkeHmi (1.4), (1.5) u (1.6)
OKOHYATEJIbHO COCTaBHT:

N ku(af +62)O'5 ,C

kvvﬁn kvlvx

BecoBbie ko3dduitnentsr - ¥, oTpakaromiue
OTHOCHUTEIILHYIO  MPOAOJDKHTEIBHOCTh  AKTUBAIIMU
MPUBOJIOB CHUCTEMBI TOPHU3OHTHPOBAHUS, TIOHAYH,
BpallleHHs I0JIOTa, OYACTKH CKBAXHHBI U XOHa IPH
0o0ypUBaHHM MOPOJHOTO MACCHBAa COOTBETCTBEHHO
COCTAaBSIT:

- i1 paboThl CHCTEMBI TOPM30HTUPOBAHMS
cranka; [1,2,3,4,5,6]

Ly

(1.7)

T,=t+7p+Ly Vs +

w,1=003/T, (1.8)
- gt paborst BIIM mpu  pa3BeHUMBaHHU
(CBMHYMBAaHMM) CTHIKA IITAHT [2];
W,2 =003/T,, (1.9)
- uist pabotsl BIIM npu HenpepbsIBHOM OypeHuu
OJTHOM IITaHTrOMH;
W3 =Ly V5T, (1.10)
- s paborer BIIM mpu momseme OypoBoro
cTaBa (OalIacHBINA PEXIM);
Vs = L kNG, T, (1.11)

- Ipyu NEPECABMKCHUN CTaHKa OT CKBaXXHWHBI K

CKBa)XKMHE
5
K, (af +32)O
kaV, T,
Hnst orpaboTkn ycTymoB BbICOTOHM - H (kak
npasuio, 10; 15 n 20 M) OypoBoOi CTaHOK JIOJKEH

Vs = (1.12)
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obecrieunTh OypeHHE B3PBIBHOH  CKBaXHHBI C hn - nnuna nepebypa, M;

rIIyOMHOW paBHOI:
L=(L+H+h,)/cosa,m  (1.13)

rme L - paccrosHHe MEXIy [TOJOTOM H YCThEM
CKB&XHWHBI (IIPH MaKCHMAaJIbHO IOJHATOM BBEpPX
OypoBOM CTaBe), M;

H - BricoTa ycTyma, M;

0/ — MaKCHMAaJIbHbIH yToJ HAaKJIOHa CKBAXHH K
BEPTHUKAJIH, TPa.

Hamee, B COOTBETCTBHM C pe3yJbTaTaMu,
MOJy4YeHHBIMH B [4] MOMEHT BpamieHus fgojora - M
OTIpeIeNSIeTCS 3aBICUMOCTRIO (pHC. 6a):

PﬂcyHOK 6. - CuiioBBIE mapaMeTpbl HArpyk€Husl OCHOBHBIX MEXaHU3MOB 6yp0BOF0 CTaHKa:
a - 1Ipu 6ypemm; 0- IpHA NEePpEMECIICHUH 0T CKBAKUHDbI K CKBaKUHE

M =2,84-10°k, K_D(0.22P,.)™, Hwm (1.14)
3nmech, m - MMOKa3aTeNb CTETEHH, 3aBUCAIINN OT
Ka4yecTBa OYHMCTKH CKBAXHMHBI (IIPH OYEHb XOPOIIEH
npoayBke - M = 1,25; mpu ya0BIETBOPUTEIBHON - M =
1,5; mpu mioxoit npoayeke - m = 1,75)

ki- k03 huIIHEHT, 3aBUCAIIII OT TPOYHOCTH - O
OypuMoii Topoasl;

K¢ - K03 puIueHT, YIUTHIBAIONINHA yBETHUCHIE
MOMEHTa OT yIJIa OTKJIOHEHHS OCH CKBa)KHHBI OT
BepTHKaiu - o [5,6,7].

3aBUCHMOCTh KOd(duienTa Ki OT MPOYHOCTH
Oypumoii mopossl [4].

B cBow ouepenb YCIOBHS OCYLIECTBIICHHUS
OypeHust ¢ yueToM 3P QPeKTa KOHBEPCUU KOJICOaHUI*
MOYHO 3aIiCaTh CJIEAYIOIMM 00pa3oM:

P,.>0,25mD%,, , H (1.15)

M >2,84-10k K D(0.22P, k,,) Ky, » HM (1.16)

tae Ko, Kon - KOIDOHUIHEHTBI TUHAMHYHOCTH
Harpy3Kd BpalllaTeis M CHCTEMBI Mojadl OypoBOTo
CTaHKa, COOTBETCTBEHHO.

* KorJia mprBO/IbI BpallleHHs! U 10JIa4u OypOBOTO
CTaHKa OJIHOBPEMEHHO JEHCTBYeT Ha  JIOJOTO
Bo3HHKaeT 3(dekr xoHBepcuu. Ilog sddexTom
KOHBEPCHUM IIOHMMAETCs TIPOLECC BO3HUKHOBEHHMS
BBIHYX/ICHHBIX KOJIeOaHWII B TPHUBOJE BpaIICHHA
JI0JI0Ta 3a cueT COOCTBEHHBIX KOJEOaHWH INpHBOJa
cucremsl nogauu. [1,2,3,4,8]

Momnocts BIIM ¢ ywerom (1.13) n (1.15)
OTIPEICTUTCSI CIIEAYIOIUM 00pa3oM:

{Nn =0,250D %k, V5 Br (1.17)

N,, =2.84-10k K, (0,22P, K,,)" D" 3w, K,

rae Ny, Ng, - MOITHOCTH IIPHUBOJAA CHCTEMBI HOJAYd U
BpallleHus OypoBOro CTaHKa, COOTBETCTBEHHO, BT.
MouHocTh NpuBOJAA KOMIIpeccopa,
HeoOXoauMmast Ul OYHCTKH CKBaKHHA OT OypoBOit
MEJIIOYM B COOTBETCTBHM C  pE3yidbTaTaMH,
MTOJTyYCHHBIMHA B paboTe [6] cocTaBmseT:

N, =0125mgk, (1.18)

D2, ,Br
N cosa
rae: Ky - xoadduimeHt paspeixiieHuss OypUMOi
nopoasl, Ky =1,45+1,65 [4,7,9];
0. - YroJl HakJIOHa B3PBIBHOH CKBa)XMHBI K
BEPTHKAJIH, pal.

BbiBOaBI.

Takum  o0pa3om,  CWIIOBBIE  YCTaHOBKH
pacCMOTPEHHBIX TPEX KOHCTPYKTUBHBIX cxeM BMII,
JIOJDKHA O00ECTIeYHTh HEOOXOAMMBIE YCHIIMS TOJAa4H
JUIS. MAKCHUMAJIbHOTO THaMeTpa, a YacTOTY BpalleHUs,
paBHYIO  IBOMHOW  dacToTe  BpamieHUss  AJIs
MHHHAMAJILHOTO JameTpa Oypenus. s ontuManbHO
BBIOOpA 0JIOTA ISl KaXKJIOW CXEMBI BBITIOJHEH aHAJIH3
pa3sMepHOro psija JO0JOT W CBeAEHBl B Tabummy 1 ¢
No/Ipa3JeJIeHUEM Ha 4yeTbIpe rpynnsl. [1o pedynbsratam
HCCIICIOBAHHUN OTIpeiei€HHBIE (OPMYIIBI HECKOIBKUX
nmapaMETPUICCKUX BCIIMYMH BpamaTeIbHO-
MTOJIAIOIIET0 MeXaHNu3Ma OypOBOTrO CTaHKA 3aBHCAIITHNA
OT BECOBOTO KOX((DHUIIMEHTA U DIIEMEHTAPHOTO ITHKJIA
OypeHHMs 110 TEXHOJIOTHUH «CHHIJINAC» U «MaJITHUIIAC).
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Abstract: The article describes how the ancestors of the population of Baysun villages led a peculiar life, long
adapting to the socio-economic conditions of the region, describes the important role of natural and geographical
conditions in the conduct of their economic activities, and how significant was the level of socio-economic
development of that period. It was also noted that the population of the Baysun villages productively used the methods
of irrigation and rainfed cultivation (lalmikor) in irrigation and agriculture in the foothills and hilly areas.
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ITPOLECCHI, OTPAKAIOIIUE CBOEOBPA3HBIN YHUKAJIBHBIN TPAJIULAOHAJIN3M
KUILILJIAKOB BAMICYHA

Annomayua: B cmamve pacckasvieaemcs o moM, KAk npedku Haceienus kuwiiakos — baiicyna eenu
C80€00PA3HYI0 HCU3HL, U30ABHA AOANMUPYACL K COYUANLHO-IKOHOMUYECKUM YCI0BUAM DecuoHd, ONUCHIBAEMCA
8ACHASL POTL NPUPOOHO-2E0SPAPUUECKUX YCTIOBUL 8 BeOCHUU UX XO3AUCMEEHHOU 0esmenbHOCMU, U HACKOIbLKO
SHAUUMENLHBIM ObLI YPOBEHb COYUATbHO-IKOHOMUUECKO20 PA36Umusi mo2o nepuood. Takoice 6bLI0 ommeyeHo, 4mo
HaceneHue KUnaKog baiicyna npooykmuHo ucnoab308aiu Memoovl NOAUa u 602apHO20 8bIPAWUEAHUS (TATMUKOD)
6 OPOWEHUY U CETbCKOM XO3AUCMEE 8 NPEOLOPHBIX U XOIMUCIBIX MECHHOCHISIX.

Knrouesvie cnosa: nacenenue, 5mnoc, 3MHUNECKas epynna, KUWIAK, NOCeNeHUe, MECINO HCUMeNbCmed, 2opoo,
peKa, XO3AUCMBEHHAs, O0eAMeNbHOCb, 3eMaedenue, HCUBOMHOBOOCBO, pemecid, CA00800CHE0, MOP208Is,
yepemoHuu, 0bbluaU U MPAOUYUL.

PonnHa — 3TO HE TONBKO MECTO, TAE 5 POAWICA, HO H
TO MECTO, T 5 pOC, TJe S UTPall ¥ OBUT CYACTIINB.
Cuaxku XOHIOMIUKHA

BBenenue aJIMUHUCTPATUBHO-TEPPUTOPHATHHON CHCTEME

Kumnaku baiicyHa B OCHOBHOM COCTOAT U3 PecnyGimkn Y36ekucras, COLIMAJIbHO-
MECTHOCTEH, /€ HAaCEJICHUE 3aHUMAETCS CEJIbCKUM 3KOHOMMUECKUE XapaKTEPUCTUKU KHIIUIaKa
XO035UCTBOM, JKUBOTHOBOJACTBOM U APYTMMHU BHJAMU HEpa3pBIBHO CBS3aHBI C TEM, KaKUM 00pa3oMm
cenbcKoro xossiicra. IloBcenHeBHas AESTEIBHOCTD HAaceJIeHUE HCIOJb3YET 3€MJIM, C NPUPOIAHBIMU U
HACEJICHUs, IPOXKMBAIOIIET0O B OTUX KHUIIJIAKaX, reorpauuecKuMu YCIIOBHSIMU MECTHOCTH.
CBA3aHAa HE TOJIBKO C HUMHU, HO MU OTJIMYAETCA OT CrnenoBarenbHO, KHIUIAKA — HWCTOPUYECKH  OBIIH
ropoja B COLMAIBHO-3KOHOMHYECKOM, KyJIBTYPHOM, OOJIBIIMMM ¥ MaJIeHBKUMH. MecTa NpOKHBaHUS
NPUPOTHO-TeOrpahuueckoM aclekrax, U 1mo obpasy TaKXe pacloyiarajiicb B COOTBETCTBMM ¢ 3THM. Ha
*ku3HU.  Kummmak - 3To camoe Hu3LIee 3BEHO B PaBHMHHBIX MecTax C H300MIMeM BIard u

~ .
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TUTOTOPOTHON 3eMJIeH, B 00IIeM, Ha TEPPUTOPHUIX C
yIOOHBIMU MTPUPOTHBIMH YCIOBUSIMU PACHOJaraiuch
KPYIHBIE KHIIJIAKH, TJIe HaceJeHue ObLJIO TOBOJBHO
IUIOTHBIM, M >KUTEIM 3aHUMAaJUCh B OCHOBHOM
3eMJIe/IeNIieM U cafoBOJICTBOM. Hampumep, Kumuiaku
Agnon, Capuocué, Ilacypxm, Hapbanm, Pa6or,
Uunanzap, JlaxHaumKoMm, Tunnoxamap,
Xomxabynran, Mynuok, Caiipo06, Ilynxok u apyrue
[6.]. B paBHUHHBIX paiioHaX, rie OBUIO Mal0 BOJIBI
(TIyCTBIHSIX ¥ CTEISIX), HACEJICHHEe Yallle 3aHHMAaJloCh
JKMBOTHOBOJICTBOM. B Takmx Mecrax KHIUIaKd ObUTH
HEOOJIBIIMMH, W pPaclojarajuch OaleKo APYTr OT
Jpyra, B OCHOBHOM Yy Konoaues: AmkpuM, Kyudxak,
Taurumym,  Kodpyn, Xomxamusak, IllypaO,
®ortmabymnak, ITutos, Emun, Y3yn Kynyk, Bemepkak,
Ienmxad, Oprados, Mukadox, Jamruros, Koxbenu u
Jpyrue. B ropHBIX MECTHOCTSAX KUIJIAKU B OCHOBHOM
pacmoyiarajquck BJIOJb pek U poaHukoB. Tyna,
XomkoH, Hazapu, Onauvomnon, fkkarton, ['ymarak,
Hexubomno, Kypranua, Jlyoba, Catipok, Kenrana,
KusunnaByp, Mauait, Enrms6ymak,  Oxmxap,
Mupxkopako3, Capukambi, Ilynuna, OMOHXOHa,
Kombynak, Yaran, Cenm-O6emn, Orapuu, YpuKIy,
AxOynax u apyrue [7.].

OCHOBHOE HacelleHHE paclolOXEHHOTO B
Gacceitne baiicynmapeu ropona baiicyn u 14-tu
KHIIJIAKOB, COCETHUX C HUM, COCTABJISUTH TaJKUKCKHE
yyratau. I'opon baiicyH pacnosio;keH B IPOMEKYTKE
MEXJy TOPHBIMU CKaJlaMH pyciia HeOOIbIIONH TOpHOU
pexkn. Ha ocHOBHOM yuacTke ©OacceiiHa pekw,
OTAEJIEHHOM OT CKaJl, HaXOIITCs KHIIIAKH ABIOZ,
Capunacusi, Kydkak, a ocTanpHble KHIUIAKH
PAacIoNOXEeHBI BJOJIb IBYX KaHAJOB, OTBEJCHHBIX U3
PEKH.

Kanan TIlacypxum mporekaer uepe3 cena
[Macypxu, Kypranua, KapaOoiiun, bubummpus,
Mupkopako3, pacroJIOKeHHbIE Ha TpaBoM Oepery
pexu, a xaHan Iloiur ciyxun a8 IoaMBa B
kunutakax loiur, boru6ano, Yunop, Kuszunkopes,
Ioiirabomu, Kokuwu, lllypcaii, ['a3a, pacnonoxeHHbIX
BIIOJIb JIeBOTO Oepera peku. B cemax buOumupus,
Kyukak, boru6ano, Ynnop Ba Kykun B OCHOBHOM
NPOKUBAIM TA/PKUKU-UMTaTan. B cemax Ao,
[Macypxu. KpoMme TaJUKUKCKUX XyHXa W TaPKHUKOB-
YUraTtaeB, NPOXKHBAIM TaKke y30eku-Tokun. B
knntakax [llofiur, Taza, Ilo#iradomm, Illypcai,
KapaboiivH TaKHMKH-4uraTau NpOXKHBAJIH BMECTE C
y36ekamu-KyHrpatamu [8.52-53].

B BepxoBbsax pexkn Xankaép (3Ta peka Takxe
Ha3pIBaJach XOJ/DKAWIIOK) TPOXKUBAIU TYypku. B
knnutakax Capoiirom, Typk, B Kummakax Amdadynak
n Typk oxono mectHoctn MHKaboxa, B KHIUIAKax
IOkopn Mauaii u Karrakunuiok B OacceliHe peku
Mauaii taroke xuinu Typku [9]. Usapepie kopeHHbIM
HacesieHHeM balicyHckoro 6eKcTBa CUMTAINCH TYPKH,
KOTOpBIE OBUIM W3BECTHBI TaKXe KaK «rOpHbIE
TypKW», MOCKOJIBKY B OCHOBHOM IIPOXHBadM B
OPEIrOpHBIX M TOpHBIX Teppuropusx [10.190].
W3BectHpiit  yuensrii atHOrpad bB.X. Kapmmmesa

TaKkKe M3ydalla TypKOB, JKHUBYIIMX B 3THUX TOPHBIX
kunuiakax [11.72].

Taoke, B kummakax KusunnaByp, Kenrana,
Asnoxa, Kypranua, Capuacust HMpo>KHBaIOT TOpPIbI-
kaTarassl [12.15].

Kynrparsl npoxuBanu B cexax XomkaOynras,

HaxHanmxom, [Typad, Capwuacus, Typa,
Xomxabynran baiicyrckoro paiiona [12.15].
B Hacrosmee BpemMs KUIUIAKU — pailoHa

OOBEANHEHBl B CEJNBCKHE COBETBI W Maxalulu.
Uctopuyeckn oOBEIUHEHHE Maxaulel B OIUH
KHIIJIAaK OBUTO CBSA3aHO C TEM, YTO MX HACEICHHE
3aHUMAJIOCh OTIPEIEJIEHHBIM BHIOM 3eMJIEeNUs], OHU
MIPUHAUISKAIN K OAHOMY IUIEMEHH, NI BOAY M3
OJTHOM peKH, BMECTE POBOIMIIN Xallaphl, CBaAbObI 1
noMuHKU. Kummak 370 coluanbHO M UCTOPHUYECKHU
CJIO’KUBIIIEECS] €UHCTBO JrofAeH. VX BO3HUKHOBEHHE
CBSI3aHO C pa3BUTHEM OOILECTBA, U C N3MEHEHHUSIMH B
PETHOHAIBHOM pactpezeneHun Tpyaa. Ho B cBsi3u ¢
YBEIMYCHHUEM YHCICHHOCTH TOPOACKOTO HACETICHUS 1
ypOaHu3amed, Murpanus oxasaja 3HAYHTEIHLHOE
BIMSHHE HA YPOBEHb UHCICHHOCTH HACEICHUS
HeKoTophIX cen balicynckoro paiiona. Hanpumep, B
1920-e rompr XX Beka B baiicyHckoM paiioHe OBLIO
201 xumuiakoB, a k 1935 roay - 165 kunutakos. B
2009 romy mroau kWM B 72 kuiprakax [13].
UHCIEeHHOCTh HAaceleHHs B CEeNbCKOM MECTHOCTH B
HoceHUE TOJbl YBEIMYHMBajach, 3TO CBS3aHO C
OTHOCHUTENIBHO  BBICOKOM  POXIAEMOCTBIO |
NIPO’KMBAHUEM OONBIIMHCTBA CEMEH B CEIBCKOM
MECTHOCTH. JIpeBHHME KHIIIAKH COCTOSIIH W3
Ce30HHBIX moceneHuid. Kumumaknm  w3HAYaIBHO
BO3HHMKaIN KaK MECTa, TJE JIIOAW KHIM B 3UMHHHN
niepuoa. JItoan mocTeneHHo Nepexo i Ha OCEIIbI
00pa3 KU3HH, 3aHUMASICh CEIbCKUM XO035HCTBOM.
Cdopmuposasiecs: B Mepruoi MEPBOOBITHOTO
o011ecTBa poJI0BbIe O0BETUHEHUS COXPAHAIINCH 1aXKe
B [IEPUO]T OCEION KU3HHU, OJIH PO CEITMIICS B OTHOM
kunutake. Hanpumep, B baiicyne kumnak Kapaboiina
OBUI IIEHTPOM IIPUTSDKEHUS KYyHTpaToB. Takxe
BO3HHKAJIU KUIIJIAKH Ha KapaBaHHBIX Iy TSIX U PEUHBIX
mepernpaBax, Hanpumep, Hapbann, Pabot, Oxmxap,
Kaiipok (ymok-yitHap) m npyrue. 3aTem, MO Mepe
pa3BUTHSL peMecenl W TOPIOBIM, C HayajioM
OTZAENEHHs CEIbCKOTO XO35icTBa CTalM BO3HUKATh
roposa. BHavane KUIUIaKH YHpaBIsUINCH JIHAEPAMHU
OOMMHBI, 3aTeM W30MpaeMBIMH CTapeHIInHAMHU
obuuHbI, 1160 coOpanueM Bceil oOuHbI. BHEHMI
BUJI KUIIJIAKOB M3MEHSUICS C TeueHHeM BpeMeHH. Ha

TEPPUTOPHUHA Baiicyna ObLTH KUIUIaKH,
obpazoBaBmmecs B X-XMMM Bekax, Takwe Kak
Myndokrena, bozoprema, Xwucoptema, Oxmxap,

Kypranu 6ono, Okrena, Topa, I'mmrena, Kodpys.
CornacHO HUCTOPHYECKMM HCTOYHUKAM, YyracaHue
STHX CeJl TPUXOJUTCA HA MEepUOJ| HAIIECTBUSL
Yunrucxana. Bo Bpemena TuMypunoB KU3Hb B 3TUX
KHIIAaKax cHOBa oxuBHIack. Microunuku XWX Beka
yTBEpKJAIOT, 4TO HaceneHue balicyHna cocraBusio 5
Thic. uenmoBeK. Ilo mamueiM Ha 2004 rox, 63,5%
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HACCJICHUA y36eKI/ICTaHa HpO)KI/IBaJIO B CeHBCKOﬁ pa3J'H/I‘{HBIe Ha3BaHUI, TaKue, KakK Xa,H)KapI/I,
MECTHOCTH. DTOT TOKa3aTenb B BelnkoOpuTaHHU YYMYYKKY3, TAKbIP.
cocraBmsier 11 mpouenroB, B [epmanmu - 12 Kumutak  Mavait  pacronioxeH BEPXOBbSX

npoueHTos, U B CILIA - okosno 21 nporuieHTa.

ITacypxu — KuIIIaK, pPACHOJIOKEHHBIH Ha
TEPPUTOPUHU «CXOJa CENBCKUX TIpaxnan» ‘“Pador”.
Hacenenne 3aHHMAaeTCs KHBOTHOBOJICTBOM,
CEITBCKAM XO035HCTBOM, CaJI0BOJICTBOM u

BUHOTPAZapcTBOM. 13 MECTHBIX COPTOB BHHOTPaIa
OUYeHb XOpPOIIM M CIAAKH «Taipm», «mecabaHmy,
«wKoBy3». [IpokuBaromue B HEM JIIOJY - AETOBBIC U
npeanpuuMmuuBble. Hacenenne mnotHoe. Kumutak
noiydyaer Boay u3 baiicyHcas (XaHraponcaif).
XKurenn oOecrneunBaroTcsi BOAOH, NPHBO3MMONH B
BUJIE POJHHUKOBON BOJBI, JOCTaBIsEMOI B KHIILIAK
Tona no BomomnpoBoxy. ITacypxu - Huskuit Cypxu
(mmwxHuit Cypxu), ciaoBo Cypxu - 3TO MEPCHIICKOE
Ha3BaHHE KpacHOBaTOro xomMa. HekoTopsle nomu
MOHMMAIOT 3TO Ha3BaHHE KaK «OOpaTHash CTOpPOHA
KpacHOH BO3BBIIICHHOCTH».

“ABNON” - KUIUIAK Ha TEPPUTOPUHU «CXOAA
CENIbCKUX TPaXIaH».... B OCHOBHOM TaM J>KHBYT
TaJUKUKHA-YUTaTau. Hacenenue 3aHUMAaeTCs
JKHBOTHOBOJICTBOM, ITYEIOBOACTBOM, 3€MIICIEIHEM,
Ca/I0BOJICTBOM, OBOII[EBOJICTBOM. MECTHbIE KpacHbIE
s6510ku «balicyH» oueHb XOpOoIIKe U CIaJKue.

Kumnak KusunHaByp pacmosioskeH Ha JICBOM
Oepery pexku Mavalijapp, U €ro OCHOBHOE
HaceJIeHue COCTaBJISAIOT ropIbI-KaTaraHsl,
XO3AHCTBEHHAs IEATEIBHOCTh KOTOPHIX B OCHOBHOM
SBIISIETCS GorapHsIM 3eMIIeIeNTHEM u
JKMBOTHOBOJICTBOM. CaJoBOJICTBO MEHEE pPa3BHTO,
TaK KaKk Ha OOTapHBIX 3E€MJIAX CEIOT SYMEHb U
MIICHUIY. SIYMEHb PacTeT Ha MOJHUBHBIX 3€MJISIX, €TO
MOJIMBAJIM POJHUKOBOM BOJOH U KyJIbTUBUpOBaIU. B
JKMBOTHOBOJICTBE  Jiomaau  (KOHH)  SIBJSIFOTCS
OCHOBHBIM HAalpaBJICHHEM, TaK € IMacyT KO3, HO
6osbIie OBeI] M KPYITHOTO POraToro CKOTa, 3TOT CKOT
B OCHOBHOM TIaceTcd Ha MacTOMIax YpHKIH H
Jxobask. B pemecneHHudyecTBe OBLIO MHOTO
MacTepoB, JENaloIluX IUIYyTH, XOMYTHI, CeJIa,
MacTepOB-IOBEJIMPOB, & TAKXKE JIEJAIOIINX XAJIAXKN U
TounaKH. JKEHIIMHBI TKadW KOBPBHI W3 Pa3IMYHBIX
Pa3sHOBHIHOCTEH XJIONKa W IIEPCTH, HWMEBIINE
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lepabannapeu, a yacts llepabagnapbu 10 KHILIaKa
Mauaii Tak u Ha3piBaeTca - Mauaiinapes. Panee
Mauaiinapes Ha3biBasiack pexa Typxan (Typran).

Kumnak Mavail pasgeneH Ha TpuU 4acTu:
knnutakd  Bepxanit Mauaii, Cpemumiit Magaii u
Huwxuuit Mauaii. Mexny xunulakamu Bepxuuit
Mauait u Cpenamii Madaii HaxoAWUTCsI 3HAMEHHUTAS
neuiepa Temukran.

Bo Bcex Tpex KuIuiakax mpoKUBaIOT Y30EKCKHe
KeHarachl, 0apjochl, TYpKH, XapAypH, ¥ YaCTHYHO
upaHibl. OCHOBHBIMH  BHUJAMHU  XO3SIICTBEHHOH
JeSITebHOCTU SIBIIIFOTCS 3eMienenue u
JKUBOTHOBOJICTBO, B 3TOM 3€MJICENMU IIICHUIA,
STMMEHb ¥ JICH BBIPAIIUBAIOTCS Ha OOTapHBIX 3eMIISIX.

31eck HPOBOAMIIUCH  CBS3aHHBIE C  CENBCKUM
xo3siicTBOM  00psimer  «JlapBemonay u  «KozoH
Tyamu». B KMBOTHOBOACTBE B  OCHOBHOM

BBIPAIIUBAIOT OBEL, KO3, YaCTHYHO JIOManeH u
KpyIHBIN poratbliii ckoT. OBeubs U KO3bsl LIEPCTH, a B
TIOCIIEAHNE TOMBI TaKxe XJIOKOBOJIOKHO
HCTIONB30BAINCH  JUII  W3TOTOBICHUS KOBPOB M
BOMJIOKA pa3IHUYHBIX Pa3sMEpPOB U BUIOB, TaKUX Kak
koBpel lomxapu, Koukopmaiin3, ImMomcynroHu,
Adxniap Tii1aM, HEKOTOPBIE U3 KOTOPBIX BHICTABIISUTUCE
Ha pojaxy. 13 pemeces XopoIo pa3BUTO CTOJIIPHOE
neno. Mactep-tuioTHHK Typo60oii nenan pa3nudHbie
TIPEAMETHI ¢ pe3b00i 10 JepeBy: Y30pHbIE CYHIYKH,
OapabaHbl OymMOWpa, XalaXd, TOUHIKH U JAPYTHE
MIPEeAMETHI IePBOH HeoOxoauMocTH. TpanunuoHHbIE
Omroza: mypmna, KaiHaTMa, IUIOB, MIABIA, KypToOa,
LMIMPUHTYPYY, IUIOB U3 MIIEHUYHOH KPYTIbI.

B 3akmroueHne MOXHO CKaszaTb, UTO JKHTENH
kunulakos  balicyma B CBOEM  YHHKAJIbHOU
CBOEOOpa3HOW KyJbType, Oyarogaps cBoemy obpasy
KM3HM M TPAAULMAM, COXPAHSIOT IPUHIUIIBI
STHUYECKOTO CBOEOOpa3ns M HACHTHYHOCTH HapsAIy C
oOmHOCTBI0O Bce Hamuu. PasButme  mroboro
o01ecTBa HETIOCPEICTBEHHO 3aBUCHUT oT
MTO3UTHBHOTO B3aMMOJECHCTBHS MEXIy 3THUUECKHMHU
IpyIIIaMy, a HAIMOHAJIBHOE €IMHCTBO U IIETIOCTHOCTD
HaIpsIMyIO CBSI3aHbI C 3TUMHU (PAKTOPaMHu.
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Introduction

Language acquisition is one of the most
important and fascinating aspects of human
development. There are various subconscious aspects
of language development such as met linguistic,
conscious, formal teaching of language and
acquisition of the written system of language in both
L1and L2. Various language variables are involved in
the language processes like phonology, vocabulary,
morphology, syntax, paralinguistic, pragmatics and
discourse. In order to provide success in cognitive
functioning as well as professional life of an
individual, his/her first language acquisition must
develop strongly in the early years. The characteristics
of language learning entails the successful mastery of
steadily accumulating structural entities and
organizing this knowledge into coherent structures
which lead to effective communication in the target
language if this is the case, than we would expect that
well-formed accurate and complete target language

Doi: ¢ros¥ef https://dx.doi.org/10.15863/TAS.2021.01.93.40

structures would one after another, emerge on the
learner’s path towards eventual mastery of the
language. Second language learners appear to
accumulate structural entities of the target language
but demonstrate difficulty in organizing this
knowledge in appropriate, coherent structures. There
appears to be a significant gap between the
accumulation and the organization of the knowledge.
Moreover, in teaching and learning second language,
we often encounter with unavoidable technical
language which is difficult to paraphrase and guess,
therefore, our learners should learn vocabulary in
order to express his/her ideas by extending their
horizons of knowledge in engineering in Russian
language.
Acquisition  of
interference of L1
When reading and writing and speaking the
target language (L 2), second language learners tend
to rely on their native language (L 1) structures to

linguistic  skills through
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produce a response. If the structures of the two
languages are distinctly different, then one could
expect relatively high frequently of errors to occur in
L2, thus indicating an interference of L1 on L2 [2].
Furthermore, extensive research has already been
done in the area of native language interference on the
target language. Dulay [1] defined interference as the
automatic transfer, due to habit, of the surface
structure of the first language onto surface of the target
language but Lott[3,265] stated that interference as
“errors «in the learner’s use of the language that can
be traced back to the mother tongue. Ellis [2,51]
refers to interference as “transfer”, he stated that the
influence that the learner’s L1 exerts over the
acquisition of an L2. He argued that the transfer is
governed by learners’ perceptions what is transferable
and by their stage of development in L2 learning. In
learning a target language, learners instruct their own
intern rules with the use of their L1 knowledge, but
only when they believe it will help them in the
learning task or when they have become sufficiently
proficient in the L2 for transfer to be possible.

Ellis raises the need to distinguish between
errors and mistakes and makes an important
distinction between the two. He says that errors reflect
gaps in the learner’s knowledge; they occur because
the learner does not what is correct. Mistakes reflect
occasional lapses in performance; they occur because
in a particular instance, the learner is unable to
perform what he or she knows. It appears much more
difficult for an adult to learn a second language system
that is as well learned as the first language. Thomas
[9] argued that we should try to understand how
people communicate effectively with the linguistic
resources available to them.

Ellis [5] also points to the fact that explicit
instruction improves the speed of acquisition , the
need for input in L2 acquisition has been recognized
widely, and that the input that learners are receiving in
the form of their L2 instruction has significant effects
on their learning asset.

The National Reading Panel [6] concluded that a
combination of both direct and indirect methods is the
best method for teaching vocabulary; direct
instruction, which promotes word consciousness,
involves a focus on roots and affixes, word play, and
word orders. It is also believed that restructuring tasks
and recycling new vocabulary throughout the course
enhances vocabulary development. Graves[8] also
advocates a kind of fostering word consciousness.
Stahl [7] stated that vocabulary instruction must
include both definitional and contextual information
regarding the meaning of each word.

Texas Reading Initiative [10] suggests using
descriptions, interesting metaphors, similes, and plays
on words, and explaining the contexts of use to be
useful techniques of consciousness-raising when
teaching new words.

Mastering second language

Nunan [4] found that language use opportunities
and successful communication are dependent upon the
mastery of L2 vocabulary. Therefore, pupils should
learn and acquire a sufficient amount of vocabulary to
fully engage in verbal communication. The
communicative process of negotiation promotes
second language comprehension and the type of task
that is normally involved emulates the information
gap format to push learners to communicate in
classrooms. Additionally, it has also been suggested
that negotiated interaction promotes L2 vocabulary
acquisition in terms of retention; whereby language
learners will have to ability to hold the vocabulary for
short-term and long-term retrieval in their memories —
with particular reference to nouns. While translating
authentic texts in classes, we use L1 knowledge which
improves the comprehension skills of learners. For
example, for the students in the field of agriculture:

YT0OBI TOJYYHTh XOPOIIUH Yypokal HYKHO
IIpaBHJIBHO BLI6paTB ceMeHa XJIOMJaTHHKAa. MEI
IOCHsCM CEMCHA XJIOMYAaTHUKA HETIOCPECACTBCHHO Ha
II0JIE CII€HMAJIbBHBIMH ITIOCCBHBIMHU MallWMHaMU. Ot
MalInHbI BBIPBIBAIOT HGGOJ’II)IIII/IC TpaHIIEH
(ompeneneHHOM TIyOWHBI) Ui CeMsIH, OpOCaroT
CEMEHa BHYTPb C ONpPEACICHHBIMH PACCTOSHUAMHU
MCXKIY HUMU, a 3aTEM CJICTKa MPUCHITIAI0OT MOYBOH.

Yaxshi xosil olish uchun biz  paxta urug'ini
to’g’ri tanlashingiz kerak. Paxta chigitini to'g'ridan-
to'g'ri dalaga maxsus sepish mashinalari bilan
sepamiz. Ushbu mashinalar urug'lar uchun Kichik
xandaglarni (ma'lum bir chuqurlikda) qazishadi,
urug'larni  orasidagi masofalar bilan ichkariga
tashlaydi va keyin ularni tuprog bilan ozgina
changlatadi.

Learners in the field of agriculture may
undersatand above-mentioned context if they have
enough background increasing vocabulary knowldge
in Russian and Uzbek language. Agriculture is highly
developed sector in our country and laerners from the
areas where they cultivate wheat or other plants could
understand the essense of the context with the help of
prior experience.

Conclusion

Teaching languages to engineering students is
not easy but complex, and long-learning process
because they do not only learn language but also
subject matter in L2. Teaching Russian language for
specific purposes mainly is content-based, we often
teach them authentic context both in written and
spoken forms so as enable them better acquire L2.
However, they sometimes encounter with issues while
reading contexts, not having enough knowledge in L1,
that’s why we often use L1 in order to introduce them
new data about their specialty. Therefore, native
language is essential in acquisition of second language
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in language classes. More practice may gave them
more meaning in engineering in L1 and L2.
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Abstract: World experience shows that the study of the social nature of any language is the right way to begin
with the study of individual speech. This is a complex and at the same time comprehensive process of
linguopersonological analysis, the study of which, the separate application of linguistics as a field of personal speech,
social, is one of the most pressing problems of Uzbek linguistics today.

While the identification of the linguo-poetic possibilities of language means requires reliance on literary texts,
the analysis of the works of a number of poets and writers, research can also serve to demonstrate the possibilities
of the Uzbek language and its verbal expression. It should be noted that the life and poetry of the poetess Halima
Khudoiberdieva are a great legacy. In our science, there is a need to study the specific features of this heritage from
a linguopoetic point of view.

The article aims to show the diversity of the linguistic landscape of the world in the poetics of the poet by drawing
lines on the life and career of Halima Khudoiberdieva.
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Introduction The first poems of Halima Khudoiberdiyeva

The poem is the poet himself. (Ibrahim Gafurov) were published in the regional newspaper when she

In this enlightened world there are many poems was in the 7th grade. Later, his work began to appear
and many poets. But there are few real poets who in the regional newspaper. The student's creativity
shine, and few original poems that will not leave you gradually began to appear on the pages of the regional
indifferent. Indeed, in fiction there is a golden rule: newspaper. Abdukholik Abdurazzakov, a
when emotions are deep, a real work is created. The contemporary of Halima Khudoyberdyeva, an
work of Halima Khudoiberdiyeva is filled with tender honored journalist of Uzbekistan, later told about that
feelings, a proud “I”, real patriotism, unrestrained love time: His works were published in the Syrdarya
for mother and people, honesty, anthropology, newspaper "Syrdarya Khakikati". Halima-opa was an
femininity, deep philosophy, a wise worldview, active member of the literary circle organized by our
writing the truth. The differences from ordinary literature teacher Mirzabek Mirzakulov, who was also
people, such as fearlessness, are many and deep. a good poet [5]”.

In fact, the life of Halima Khudoiberdiyeva is Schoolgirl Halima, well-known in the regional
similar to the life of ordinary intellectuals. But is it?! press, attracted the attention of the head of the

Halima Khudoyberdiyeva was born on May 17, republic, Sharof Rashidov, who was on a business trip

1947 in the Boyevut district of the Syrdarya region in
the family of Ummatkul Khudoyberdi oglu and
Shafoat Hannazar kyzy. The mother of the future poet
died when she was two years old, and her aunt
Karshigul Hannazar adopted her.
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to Syrdarya”. The poetess recalled: “After reading my
poems, Sharof Rashidov called a man named Nosir
Makhmudovich, the then governor of Syrdarya:“ This
talented girl needs to be paid attention to, in the future
she will read Talk to the girl's parents ”. I remember
that after that the governor of the region, Nosir
Makhmudovich, came to our house and talked to his
father. And so | came to study in Tashkent, otherwise
girls at that time would not have been sent to study in
our country" [3].

The young poet will come to study in Tashkent
with the attention of the President. From 1968 to 1972
he studied at the Faculty of Journalism of the Tashkent
State University (now the National University of
Uzbekistan). In the first year of study, the first
collection of poems by the young poet "First Love"
was published. The poet recalls his first great success
as follows: “This book was received with such love
that | am grateful to my fans, especially teachers at the
university. They praise me for adding ten
achievements to one of my achievements, and
sometimes during exams | read a poem by Rasul
Khamzatov, Silva Kaputikyan, Eduard Mezhelaitis or
Bella Akhmadullina (I must have memorized the
Uzbek translation) and put it in my examination book.
I was pleased with the "5" grade” [3].

After all, the success of the young poet: “At the
end of the sixties, Halima Khudoiberdieva from
Boevut, Tashkent region, entered the literary world
like a deer. His gait and demeanor were like those of
a deer. His courage was as strong as that of a bull. He
read poetry like a white apple tree with a new flower
and fresh fruit. Fans of the poem immediately heard
his voice. The first to hear this voice was the great poet
Zulfiyahanim. He embraced the new voice with open
arms and blessed him, wishing him a safe journey on
creativity.  Together  with  Zulfiya, Halima
Khudoiberdyeva was greeted by great literature and a
great generation,” Ibragim Gafurov wrote [2].

After graduation, she began working as a literary
worker for the Saodat magazine, which regularly
publishes her beautiful poems. Halima
Khudoyberdieva, whose poems have already found
fans, worked in the republican women's magazine,
first as a literary worker, and then (until 1975) as a
department head. During these years, the poet
published two more poetry collections - "White
Apples" (1973) and "Chaman" (1974). The works of
Halima Khudoiberdiyeva, who stole the peace of
poets and won their hearts, naturally spread
throughout the republic. He was popularly known as
“Uzbek Halimasi”’; Halima Khudoiberdieva, along
with Nodira, Uvaysi, Anbar Otin, Dilshodi Barno and

* Sharof Rashidov, a wise, intelligent and selfless statesman, who
loved his people and his country with all his heart, found time to
follow regional and even district newspapers and was interested in
the fate of those who had a talent to light up in the press. ... Thanks
to this attention, many writers who came to the capital from distant

Zulfiya Khanum, was included in the list of Uzbek
folk poets at official and unofficial meetings.

The poetess wrote:

Men shunchaki o ‘ylagim kelmas,

Xayol — sharob misol gilsin sarxush, mast.

Men shunchaki kuylagim kelmas,

Ovoz pardalarim chidab bersa bas—

Excited by these verses, the great literary critic
Tokhtasin Jalolov wrote an article entitled "On the
Rise of Emotions" and said: “Halima is an unexpected
phenomenon in Uzbek women's poetry, before that
there was a kind of peace and quiet in the house of art.
Halima burst in and began to sing loudly” [5].

As one of the editors of the magazine, he
constantly searched for readers of the “Saodat”
magazine in different regions, districts and villages of
the republic. He wrote about them sometimes as a
journalist, sometimes as a publicist. Although the poet
held various positions in public life, she was not
distracted from poetry for a second.

In 1975, the poet went to Moscow for the Maxim
Gorky Higher Literary Courses to learn more about
poetry and the secrets of fiction. These two years in
Moscow brought the young Uzbek poet closer to the
masterpieces of world literature. The poet confesses in
his memoirs: “The last two years have been
irreplaceable. Moscow gave me so much. There | went
into world literature ... The spirit of the poems written
then was different” [6].

The poet's collections My Supporting Mountains
(1976) and Grandfather's Sun (1977) were created
during the Higher Literary Course and became
available to poetry lovers. From this period his
effective work as a translator began. The translations
of Halima Khudoiberdiyeva from the works of Fazu
Aliyeva, Silva Kaputikyan, Ibragim Yusupov always
attract attention.

Halima Khudoiberdieva was the head of the
publishing house in 1978-1982, the deputy editor-in-
chief of the Saodat magazine in 1983-1985 and the
editor-in-chief of the Saodat magazine in 1985-1994.
(Halima Khudoyberdieva was the editor of Saodat
fifteen years after Zulfiya Isroilova.) At the same time,
the poet was the chairman of the Republican Women's
Committee in 1989-94. During these years, a number
of collections of poems were published: "Hot Snow"
(1979), "Loyalty" (1983), "Holy Woman" (1987),
"There are those who have survived", "Fire
Hurricane™ (1993) ., "Words of Tomaris" (1996).

His collections of poems "Pride” and "White
Apple" were translated into Russian in those years in
Moscow. Then the book of poetic translations

cities and villages of the country and made a worthy contribution to
the development of our spiritual life with their brilliant work and
creativity, were well remembered by literature lovers.
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"Decision" was published and reached the Russian
audience.

In those years he was awarded the State Prize of
Uzbekistan.

Halima Khudoyberdieva, who became an event
in Uzbek literature with her first poems, was awarded
the title of "People's Poet of Uzbekistan™ in 1992.

Yuragimga ona arslon qo ‘ygan in,

...Men taslim bo ‘Imay turib, so ‘rmalab,

Qonimizni ichadigan mast yo ‘qdir.

Ona arslon o ‘Imay turib, o ‘rmalab

Bu o ‘rmonga kiradigan kas yo ‘qdir...

The shoulders of the poet, who wrote bold poetry
and shone like a bright star in the sky of Uzbek poetry,
were also crushed by stones. In 1994, the poet's
hushand was fired (for reasons unknown to us), and
Halim Khudoiberdiyeva was also fired. The poet's
poems will be removed from school textbooks.

The poet said that she did not leave the house for
two years (while her husband was in prison).
Unfortunately, in those years when Halima
Khudoiberdieva was alone, not a single line of the
poetess was published anywhere... Life went on. A
living person must live. Later he worked as a literary
worker for the "Gulistan" magazine. Graduates of
universities usually work in this magazine, “she
recalled.Halima Xudoyberdiyeva “Osoyishta
sham”da u holatni shunday tasvirlaydi:

Koshonamni, xos xonamni sinchiklab ko ‘radilar,

Ko ‘nglim ko ‘rar, ko'‘nglim so‘rar bir do'st
topmay hayronman.

Bir o'y singdi yuragimga xuddi nashtar, xuddi
04,

Yigilmagin, yiqilganni suyaydigan odam yo q.

Poetess, mother of five children, lost her son.
This reminds us of the death of Tomaris' son
Sparganiz. Life has not rewarded anyone with honey.
The strong-willed, staunch poet felt it in the “deepest”
and “deepest” part of his heart, which made him rise
to his feet again. Because, as the poet herself says:

To ‘marisdek oyoqqa qalqqan ayol o ‘lmaydi!

To ‘marisning tumorin taqqan ayol o ‘Imayd;i!

In 1996, Halima Khudoiberdieva was a leading
specialist of the “Yozuvchi” publishing house and the
head of the literary department of the “Gulistan”.
Deputy chief editor of the "Sanam™ (1998-2003),
editor of the department of the "XXI asr" newspaper
since 2004, chief editor of the "Dugonalar" since
2018.

The main thing is that the pen of the poet, who
honestly lived his life true to his principles, breathed
courage into poetry, worthy of himself and his word,
did not fall out of his hands ... As she herself said:

Men otilgan o ‘gman, ortqa — qaytish yo'q....

(I am like an arrow, there is no turning back...)

In the echoes and awe of poetic vibration, the
poet predicted her fate in verses that not everyone
would dare to read:

She’riyat, ko ‘ksimga xanjaringni sanch,

Bu qurbonsiz umr meniki emas...(“Holat”, 1986)

Collections "Selection" (2000), "I'm on the way"
(2005), "Big birds" (2012), "Peaceful candle" (2017)
refer to the period of the poet's life, then created and
published.

Halima Khudoyberdieva is also an experienced
publicist. His articles in The Painful Points of My
Heart collection reflect current problems.

In the collection of Halima Khudoyberdiyeva
"Osoyishta sham™ [1] there is a poem "Tobora
Yashin". This poem seems like a prophecy that after
the turbulent years of the poet's life, "wonderful days™
will come, about which he dreamed all his life and
always wished good people.

Boshimdagi bulutlar ko ‘chadigan kunlarim,

Ko ‘ksimdagi burgutlar uchadigan kunlarim,

Quvonch daryolarini kechadigan kunlarim,

Yagin, tobora yagin!

Yes, in the life of the poet, “the days of crossing
the rivers of joy” have come. The truth was finally
decided. In accordance with the Decree of the
President of the Republic of Uzbekistan in 2017,
People's Poet of Uzbekistan Halima Khudoyberdieva
was awarded the title "EI-Yurt" and the Order of the
"Badge of Honor".

The first poems of Halima Khudoiberdiyeva
were published in the newspaper of the Yangiyersky
district in 1964 - "First Love" (1968), "White Apples"
(1973), "Chaman" (1974), "My mountains of support"
(1976), "Grandfather Sun" (1977), "Hot Snow"
(1979), "Faithfulness™ (1983), "Holy Woman" (1987),
"There are Those Who Have Reached These Days",
"Flame of the Hurricane™ (1993), "Sayings of
Tomaris" ( 1996), Choice (2000), I'm on my way
(2005), Great Birds (2012), Peaceful Candle (2017);
He published collections of poetry in Russian, such as
"Pride" (1976), "White Apple" (1979), "Reshimost"
(1985), as well as the publicistic work "Pain points of
my heart". The play "Alla" - a free translation of the
works of the poet Tofon Minnullin - has been staged
on the stage of the Uzbek National Academic Drama
Theater several times.

I am proud that Halima Khudoiberdiyeva's
poems have been translated into many foreign
languages.

The famous poet Halima Khudoiberdieva passed
away on August 17, 2018 at the age of 71, but her
voice resonates with Uzbek poetry. It is no
coincidence that dozens of sincere articles have been
written about him during his lifetime and after death.

“.....Itis not easy to be an original poet in Uzbek
poetry. Especially in the late 60s - early 70s, when you
got carried away with poetry. Half of the visitors were
under the influence of Abdulla Aripov, and the other
half were “captured” by such poets as Erkin
Vakhidov, Rauf Parfi and Omon Matchon. And you
acted like the great poets of the 70s - you stopped
walking on ready-made flat roads, you looked and
found another way. So, Halima Khudoiberdyeva has
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her own image in Uzbek poetry, she is a strong poet
..l This is the most important, highest point of
creation. This does not happen to everyone. There are
thousands of poets in the Uzbek poetry of the 20th
century. But only for some of them (4 generations) the
poet really influenced the development of the artistic
thinking of the people. Are you a few people ...! What
about the rest? The rest follow in their footsteps and
create a complete picture of the poetic period.
However, I repeat, there is little “muzyorar” and they
are rare ”, writes Ulugbek Hamdam in the article®
Two words about the personality and poetry of the
national poet of Uzbekistan Kh. Khudoyberdiyeva”

[4].

There is no exaggeration in the metaphors used
by  Ulugbek Hamdam: “o‘zbek  she’riyati
qahkashonida asl nusxa shoir”, “muzyorar shoir”.
We know that the "original poets" are physically lost,
but they are not "dead.” Due to the incomparable
legacy created by these originals, his name will be
sealed forever.

We prove our point. If we are talking about a
woman, especially an Uzbek woman, and are looking
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for a metaphor to define her, first of all, there is a verse
that has reached our tongues and hearts: "You are still
a holy, holy woman." Is there an Uzbek who has not
read or heard his song ?! So, as long as there is an
original poem in the language of ordinary people, the
poet will never die.

As the poet herself put it: “Literature works for
the soul. This prevents him from being stoned. He
teaches people to love. This encourages us to go
towards each other, and not in the opposite direction.
He also teaches to take the first step without hesitation.
Is it possible to live without clean river water, which
teaches us to love and live ?! [3] “Literature is true
poetry. It can be said without exaggeration that the
original poems are the creative legacy of Halima
Khudoyberdyeva.

The voice of the river comes from the poems of
Halima Khudoiberdiyeva, a sensitive, strong-willed,
sincere, talented and sensitive poet. And people
cannot live without a river ”[2]. After all, the poet's
creative heritage is "a clear river, teaches to love and
live" - this is literature itself.
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Introduction

Communication is impossible without the
contact and interaction of members of the group with
each other (sharing information and receiving
information). For this reason, the idea of 'visual
contact' seems to be obsolete. Communication is an
important part of speech, of the exchange of ideas and
of knowledge. But verbal communication (Russian:
«peueBoe obmeHne», English: «discourse») is one of
the most popular functional words. In certain
instances, of course, the method of reasoning relates
to the material realization of linguistic possibilities in
writing or orally. However, there are also several
forms of contact not related to the occurrence of
linguistic units. [14]. Non-materialized modes of
communication of linguistic means are also called
non-verbal communication. In our culture, and also in
the rules of Sharia, there is an ethical and esthetic
concept of "Silence - a sign of consent™ which should
also be used as a means of unconditional
communication. Take a look at the story "Sharoit" by
Tilavoldi Juraev:

... There was a peculiar silence in the car. It was
by no means a silence of bitterness, rage, resentment,

resentment, remorse. This silence has been a secret
silence (Juraev T. Villages).

Another example of this would be Yu.
Solntseva's "Seventeen Moments of Spring,” in which
Stirlitz, a spy, meets his wife, who came to see her as
a casual companion at the Elephant Café in Berlin.
This contact was a very necessary meeting for both
Stirlitz and his wife. This meeting informs that both
parties are safe and that they miss each other. In fact,
this information was given, accepted without words-
language means.

Communication is also correlated with the
transmission of information through visual, verbal,
linguistic means and non-verbal means (gestures,
various signals, symbols, symbols, symbols) as
verbal or non-verbal communication s
classified[15].

Verbal communication is the combined use of
verbal and non-verbal (jointly) means in the
communication process. It is the very first indication
of verbal contact. For example a person who uses the
term “Assalamu alaykum wa rahmatullahu wa
barakotuhu” verbally, of course, has a spiritual and
cultural level that corresponds to that verbal formula-
age, lineage, clothes, social status, etc.-and in relation
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to specific audiences. Take a look at an example
below:

The sheik stepped out of the chair and asked the
guests to start by sitting on either side. The heralds
ran and came to the doyen (the eldest): one had a bowl
of water in his side, and the other had leather salt in
his hand. The old man applied salt to the water and
lifted the bowl high:

-Assalam alaykum wa
barakotuhu!

-Assalom of Vaalaykum! Replied the sheik

(Radiy Fish. Jalaliddin Rumi)

It is clear from this record that speech activity is
inextricably linked to a set of factors such as
linguistic, ethical, aesthetic, national, spiritual-
cultural, social, causal (cause, effect, purpose) and so
on. However, this is not the only basis that needs a
particular pragmatic term of speech communication —
speech communication is often distinguished as a
specific form of use of semiotic systems. What's the
feature? While it is a semiotic system based on the
structure of the language[11], it varies significantly
from other semiotic systems[11]. As the main aspect
of these variations, scientists unanimously point out
three characteristics. These are followings:

1. Language can be the basis of all other social
semiotic systems in the sector. Thus, language can be
called the general, primary social semiotic system, the
main basic system that easily replaces it.

2. In language, unlike all other semiotic systems,
the relationship between expressive and non-
expressive sign is asymmetrically dualistic in nature.
While the form/representation may be linked to
multiple content/expressions, the same
content/representation may be related to different
forms/expressions[4].

3. Language signs are self-evolving.

These features, which are ontologically (by
nature) specific to language symbols, are not specific
to speech. Some researchers exclude the
communication process, including verbal
communication, from the semiotic system, saying that
there is no sign in communication"[10]. Indeed in
verbal communication, linguistic character sociality is
to some extent extinct. Individuals in communication
may be required to understand common social
symbols. This feature is most pronounced in terms of
slang and jargon [6,10,13,17]. For instance,

With a knock on the cell door, Maxsum stopped
talking.

- Well! Said Hayit, looking at the door. This was
the term of the Bukhara madrassas, "Please enter."
But the knocker, who must not have understood the
meaning of the word, knocked again without opening
the door.

"Please, come in!" Said the owner of the room.
(Ayniy S. Doxunda.)

The play also uses antonyms of such units as
welcome, well, come in:

rahmatullahu  wa

When the soup was finished, there was a knock
on the cell door.

- No permission, diet! Said the Wolf.

"l am the madrasah's Sufi," said the knocker.

"Well, leave the doxunda." Go back yourself! No
permission, it is still diet!, said Hayit again. (Ayniy S.
Doxunda.)

According to the custom of the madrasa, if a
person who knocked at the door of a cell was not
accepted, the word diet would be answered (the
original meaning of the word diet was 'diet’-'not eating
certain types of food"). If that person is accepted, even
if a good voice is heard, knocking on the door again is
due to a failure to understand the meaning of that slang
word in the madrasa.

It is also quite conditional in verbal
communication (NM) that the symbol is symbolic. It
may have lost, as in the example above, a certain
degree of readiness, obligation and generality to a
particular society, or it may have acquired a different
meaning.

First, verbal communication is very different in
terms of content, essence, purpose, form and context.
It occurs at random, unplanned (e.g., street greetings
and conversations between random communicators in
the cafeteria) and purposeful, carefully planned (e.g.
scientific lectures in audiences, special-purpose
conversations on television or radio).

There is another form of communication that
could be called "virtual speech communication.”
Various global communication opportunities have
emerged with the development of information
technology. With the advent of the Internet, brokerage
connections have increased considerably and various
methods of data transmission have emerged. Emails,
forums, social networks, blogs, chats, etc. [7], for
example. Virtual speech communication is taking
people's communication to a new level. This allows
you to store and transmit large amounts of data,
communicate online, and wuse audio-visual
communication channels. Digital speech
communication is wider than other forms of
communication.

The basic features of virtual speech
communication are: virtuality-the ability to interact
with an anonymous person; the ability to share
knowledge "remotely” equality of communicators;
hypertext services; descriptive emotions utilizing
special characters (laughs); repeated use of
exclamation and question marks; repeated use of the
same letter; use of asterisks instead of rough wows.

Virtual dialog can be defined as follows: 1) the
mass nature of communication; 2) the direction of
communication: from many to many; 3) the
synchronous communication; 4) the average speed of
notification to the recipient; 5) the lack of strict criteria
for the form and content of the message. Today, a
modern electronic communication environment has
been created, such a communication service being
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introduced in two different ways: direct (PC, chat) and
indirect (email, forum, teleconference)[1,2,5].

Chat is one of the methods of direct contact. It's
a networking program that is a way of rapidly
exchanging messages over the Internet in a real-time
system. Communication and messaging in the forum-
related chat system takes place in the real-time system.
The word chat is derived from English and means
"friendly chat, hangoma"-electronic chat, real-time
machine contact. Chat is a conversation between
many Internet users at the same time[5]. In this case
users are talking via the Internet, that is, exchanging
news via email, discussing a subject or talking to each
other. In such a virtual communicative space, all users
communicate by exchanging messages in the form of
peer-to-peer writing. In the field of virtual
communication, speech discourse means the
simultaneous communication between two or more
users through the Internet. It does not matter where the
users are located, i.e. where the users are in the virtual
communication space. You only need one of the
following special programs: Skype, Mail Agent,
Google Talk, ICQ. Users can communicate in a virtual
communicative process by connecting a microphone
and a headset to a device and using apps.
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Introduction

After the Republic of Uzbekistan gained
independence, the methods of conducting business
activities and managing the kakhona began to change.
Issues such as the economic aspects of the
introduction of corporate governance principles, the
formation of an effective system of management of
companies, principles of management, factors
affecting its formation began to be considered.

After gaining independence of the Republic of
Uzbekistan, the creation of legal and organizational
bases for the formation of a multicultural economy
and competitive environment capable of ensuring
high rates of economic growth and sustainable
development of society was defined as a priority task.
The experience of reforming the countries of
transition economies confirms that an important tool
for the harmonious transition from an administrative -
planned economy to a market model of Economic
Conduct is privatization and aksoneralization, which
plays a special role in the formation of a class of real
estate owners and the introduction of effective
methods of corporate governance of privatized

property.

1 A.D. Sheremet, A.F.lonova Finance predicate: management |
analysis three.pos. M: infra-M 2007g.str36b.

2 Gavrilova A.What? | Dr. Financial management. Training manual.
Location: KNORUS, 2005.- 111-114s.

2. Literature review
In the study of financial management, there are
various definitions and views by scientists.

A.D. Sheremet,

A.F.lonova believes

that

financial management is the process of managing the
formation and use of monetary turnover, stockadorlik
financial resources of the society?.

AN Gavrilova said that financial management is
a system of managing the finances of the society and
that in order to improve the efficiency of production,
it is aimed at improving and developing financial
relations through the constant introduction of new
principles, forms, composition and methods of

management?.

E.l.Shoxina financial management is a science
that studies the solution of strategic goals and tactical
issues that society has put forward through effective
management of its financial resources .adorlik3.

S.V.In the interpretation of Galiskaya, financial
management is defined as the management of the
assets of enterprises and the sources of their

formation®.

In our view, financial management is the science
and art of managing the cash flows of the stock

3 The e.l.Shakhina. Financial management. The textbook. Location:

KNORUS, 2010.- 27B. - 27B..

4 S.V.Galiskaya. Financial management. Financial analysis.
Finance predpriyatiy: a nursing manual. Location: Eksma, 2009.-

It's 19b.
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companies by attracting the most rational sources of
financial resources and using them with the greatest
efficiencyadorlik to achieve the strategic and tactical
goals of the stock companies.

3. Tadio of metodologias

In our opinion, financial management is the
science and art of managing the cash flows of joint-
stock companies by attracting the most rational
sources of financial resources and using them with the
greatest efficiency to achieve the strategic and tactical
goals of joint-stock companies.

4. Analysis and discussion of results

The law of value plays a regulatory role in the
market economy, and financial relations cover the
entire production process, including all economic
relations in the stockadorlik societies. Therefore,
financial management is a fundamental component of
the general system of managing a stockadorlik
society. The objective of financial management-profit
maximization is the goal of the entire management
system, including technical-production management
at the same time. The process of making financial
decisions, the decision making of any management
will consist of three stages (Figure 1).

Step 1

Selection of
methods and tools
for managing the
movement of
financial resources

General task (use
of capital and set

a goal) T

Analysis and

Each type of decision requires a specific supply
of information and analysis. Forecast and plan
decisions are based on a generalized accounting report
for a number of years or quarters using perspective,
trend analysis techniques. Decisions that regulate the
course of economic activity are based on operational,
including accounting information, using operational
analysis methods. Evaluation and control decisions
are based on retrospektiv, support for current analysis
methods, comparison of current and plan (forecast)
data for the current accounting period.

The content of modern financial management is
characterized by deepening the methods of financial
analysis and solving new problems associated with the
transition of the Republic of Uzbekistan to market
conditions. Such problems are considered to be related
to the effectiveness of capital structure management,
the use of methods of economic diagnostics, financial
risk management, financial support, for example, with
the help of discounting income and capital,
determining the cost of capital. Their solution in
management activities will enhance the efficiency of
financial management system in the stock companies.

Analysis and  evaluation of  decision
resultsControl over the execution of the decision.

Step 4

Step 3

A

Make a decision,
draw up a
financial plan
Measures
Program

Organization of
the execution of
the decision

Control over
the execution

evaluation of
decision

of the decision

Picture 1. Financial management overview chart?®

Financial management actadorlik is an integral
part of the general management system of the society,
which in turn includes the formation of financial
resources that arise during the movement and
movement of financial resources actadorlik represents

5 Developed by the author.

the rational management system of the process of
financing economic activities of societies. Proceeding
from this, financial management can be described as a
system of rational and effective use of capital, as a
mechanism for managing the movement of financial
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resources, which is aimed at increasing the volume of
capital, the growth of investments and the growth of
financial resources. The general view of financial
management is reflected in the chart above. (Picture
1).

Financial management is directed to support the
normal treatment process of financial resources,
whose effectiveness is characterized by the speed of
turnover (speed of treatment). The content of financial
management is shown in Figure 2.

A new complex stage of the formation of the
market economy in the Republic of Uzbekistan is the
action aimed at achieving strategic and tactical
goalsadorlik the need for financial management as a
management of public finances has arisen.

The primary objective of financial management
is to maximize the economic efficiency of the owner.
Achieving this goal is effective dividend and
investment policy, Equityadorlik credit policy of the

Source of information

bomka-
PYB Ka
popaapu

Marketing

\

Management account

Accounting

B

society, adequate liquidity and optimal working
capital policy, maintaining the policy of optimal
formation of taxable base.

The second objective of financial management is
to complement and define the primary objective. Its
essence is to organize in the Society an effective
business partnership with customers and creditors,
economic entities that serves the development of the
business of the society. The mechanism for ensuring
the effectiveness of business cooperation is based on
the relationship of the parties —the control over the full
repayment and timeliness of the poured funds, the
provision of guarantees, collateral, rent, commodity
loans, banking services in accordance with the main
amount of debt is to draw up an effective scheme of
Service. The bond plays an important role in
substantiating the conditions of zaemi, ensuring the
positive effect of financial support and others. (Picture
2).
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Picture 2. Content of financial management®

The third objective is the expression from the
social responsibility of the activities of the
stockadorlik societies. Shareadorlik the stability of
business activity of the company creates good
prospects for expansion of the taxation base, growth
of employment, increased demand for means of
production, support of commercial relations in the
interaction and interaction between participants of
market relations within the country and outside its
territory. Particular attention will be paid to social
indicators that affect economic and financial growth,
social planning, investments in human capital,

¢ Developed by the author.

potential bankrot monitoring and business decision
making.

In the process of development of the country's
economy, the objectives of financial management
change. For example, in conditions where the tax
legislation is unstable and the tax burden is large, the
duties of tax management are the choice of accounting
policies for taxation purposes, the optimization of tax
costs, the planning of taxes, the use of deductions and
discounts provided for in the legislation.

Any business starts with putting three questions
that it is necessary to find the answer to them:

Philadelphia, USA

248

2 Clarivate
Analytics indexed



ISRA (India)  =4971  SIS(USA)  =0912  ICV (Poland)  =6.630
. 1SI (Dubai, UAE) = 0.829 PHUHII (Russia) = 0.126 PIF (India) =1.940

Impact Factor: ¢ australia) =0564 ESJI(KZ)  =8997  1BI (India) = 4.260
JIF =1500  SJIF (Morocco) =5.667  OAJI (USA) = 0.350

where to find the source of financing and what
should be their optimal content of interest?

adorlik what should be the size and optimal
composition of the assets of the company that allow
the company to achieve its intended goals and
objectives?

adorlik how to organize current and future
management of financial activities that ensure
financial stability and solvency of the company?

These issues are resolved within the framework
of financial management as a system of effective
management of financial resources, which is
considered one of the main subsystems of the general
system of Public Administration.

As mentioned above, the purpose of financial
management is profit maximization. However, the
maximization of the market value of the stockadorlik
society does not always automatically reach the
account of maximizing the amount of profit it
receives. For example, the high profits received can
be fully spent on the current objectives, as a result of
which the stockadorlik society will be deprived of the
primary source of its financial resources for

development. In addition, a high profit level can be
achieved when the level of financial risk is high,
which can justify the decline in the market value of
the stockadorlik societies.

The following are the main functions of financial
management in stock companies:

» ensuring material balance of the movement
of cash and cash flows;

» achieving financial stability and financial
independence is a financial dilemma;

» provide sources of financing — internal and
external short-term and long-term financing to find
sources of financing, increase the profitability of their
capital and reduce financial coststirishga to the extent
that it is possible to combine these sources optimally;

» effective use of financial resources to
achieve the strategic and tactical goals of the
companies.

Sharesadorlik the management of the finances of
societies, or, in other words, the functional functions
of financial management can be reflected in the form
of the following graph (Figure 3).

General functions of financial management

Satov. Profit. Capital movement. Profitability. Basic funds. Rotary tools. Financial position. Balance of income and expenses. Others.

‘ Functional sectors

/

l

T~

| Planning ‘ | Analysis | | Regulation |
Blocks \ | Blocks | | Blocks
Perspecti Current Quick Quick Ekseksli Permanent Simple Alternati Complex
ve planning planning analysis analysis correction solutions ve solutions
Planning to the plan solutions

Picture 3. Functions of financial management’

5. Summary and suggestions

In conclusion, we should emphasize that
effective management practice in Uzbekistan is at the
stage of development, faced with problems associated
with the object of economic hardship, imperfection of
the normative-legal framework, insufficient level of
training of specialists. For the modern economy, the
following are characteristic:

» adorlik companies with privatized shares past
low level of authorized capital low level of authorized
capital;

» the value of resources in financial distress;

» adorlik low stock volatility in societies
attracting investment;

’ G.B.Polish Financial Management. Training manual. M.:- Knorus. 2010. It's 15b.
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» development of the stock market and

financial infrastructure.

Proceeding from the above, we can conclude

that the development of financial management in the
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Introduction
UDC 685.74: 317.72

Cold is one of the harmful environmental factors
affecting humans. Reactions to the effects of cold can
be both functional and pathological in nature: disease,
defeat, death.

At low temperatures, a person can experience
cold stress. Cold stress can be caused by cooling of the
body as a whole or part of it, most often of the face
and respiratory organs, hands, feet. At the same time,
different types of cold stress are formed due to a
combination of climatic factors, physical activity,
clothing, etc. The main types of cold stress are:

Doi: éros¥® https://dx.doi.org/10.15863/TAS.2021.01.93.44

- cooling the whole body;

- cooling of the limbs;

- skin cooling (convective);

- skin cooling (conductive);

- respiratory cooling.

The combinations of climatic factors are as
follows:

- air temperature, average radiation temperature,
air mobility, physical activity, relative humidity of air,
clothing;

- air temperature, air mobility;

- the surface temperature of the clothing;

- air temperature, physical activity.
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The effect of cold stress on humans is due to the
intensity of cold stress (tissue cooling).

Hypothermia is a result of extreme cold stress
intensity.

The results of the intensity of cold stress of the
1st degree will be:

- local cold damage - frostbite, numbness;

- cold damage without freezing;

- pain;

- functional damage;

- acute cardiorespiratory effect;

- deterioration in performance;

- the discomfort;

- heat balance.

Main part

Discomfort can cause a decrease in activity,
especially in relation to solving problems associated
with neuro-emotional stress, with the need to
concentrate, and also increase the risk of occupational
accidents and injuries. Moreover, cooling of tissues
can lead to decreased physical activity, which
contributes to the risk of accidents.

Cooling of a person, both general and local
(especially of the hands), contributes to a change in
his motor activity, disrupts coordination and the
ability to perform precise operations, causes the
development of inhibitory processes in the cerebral
cortex, which can cause injury. With local cooling of
the hands, the accuracy of the combat mission
decreases; activity decreases by 1.5% for each degree
of decrease in the temperature of the fingers.

A drop in body temperature, muscle temperature
and skin temperature leads to a decrease in the ability
to perform physical work due to a decrease in the level
of metabolism.

These changes reduce coordination and can lead
to an increase in accidents, especially when
performing a combat mission in the cold. The
sensitivity of the receptors also changes with a
decrease in skin temperature. So, at a skin temperature
of 20 ° C, it is 1/7 of normal.

The above means that a set of thermal protective
clothing intended for work in open areas, in particular
in climatic regions IA and IB ("special” and 1V
climatic zones), must include protective equipment
for the face and respiratory system.

The hands and feet play an important role in
thermoregulation, being specific heat exchangers
between the body and the environment. The state of
thermal comfort is provided at a foot skin
temperature of 29-31 ° C and a heat flow of 52-87
W / m2. The thermal resistance of the tissues
remains within the range of up to 0.3 clo.

Studies by a number of authors have shown that
with an increase in the thermal insulation of shoes, the
weighted average temperature of human skin
increases (from 32.0 £0.30 to 33.5+0.32 ° C) and the
weighted average heat flux decreases (from 90.3 + 4.0

to 57.0 £ 0.32 W / m2 (= 40%)). A decrease in total
heat loss as a result of an increase in the thermal
insulation of shoes can be 17.1 ° C.

Heat loss by convection and radiation from the
surface of various areas the human body when it is
cooled:

a) Head 19.0W (12%)

b) Hands 44.4 W (31%)

c) Torso 36.0 W (25%)

d) Feet 49.0W (32%)

e) Whole person 148.4W (100%)

The amount of thermal insulation in a shoe can
have a significant impact on a person's overall heat
loss and body surface temperature. This means that
when developing thermal protective clothing, the
requirements for thermal insulation of all areas of the
body must be met. With an increase in the thickness
of the package of materials for insulating clothing,
almost only the skin temperature of those areas of the
body that are protected (trunk, shoulder, thigh) rises...
ABOUTthere is only a slight increase in skin
temperature in the area of the hands. A change in
temperature, depending on the degree of warming of
the surface of the body, is practically not
observed.There is a definite relationship between the
general thermal state of the body and the degree of
cooling of a particular area of the body, in particular,
feet and hands. At the same time, the thermal
insulation of the latter has a significant effect on the
general heat exchange of a person.

The basis for the creation of thermal protective
clothing for operation in the Arctic should be based on
a scientific principle that takes into account the
physiology of heat exchange between humans and the
environment.

Requirements for materials and
constructionthermal protective clothing in the Arctic:

- the heat-shielding ability of clothing for
protection from cooling is determined by the
thermophysical indicators of the package of materials
from which it is made, by its design, type (jacket,
jacket and trousers, overalls, etc.);

- a package of materials for heat-protective
clothing is formed from a base material, an insulating
pad and a lining. If necessary, to reduce the air
permeability of the package of clothing materials, a
windproof pad can be used, which should be placed
between the base material and the insulation pad;

- the main material (cover, outer layer)
determines the appearance of the clothing and
performs protective functions. It must have protective
properties that correspond to the operating conditions,
be resistant to mechanical stress, precipitation, light,
various types of pollutants, and be easy to clean from
contamination. It must be able to conduct moisture
from the clothing space into the environment and have
adequate air permeability to the wind speed.
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The work examines the process of cooling the
surface tissues of the knee and elbow of a person when
exposed to low temperatures (table 1).

Table 1 - Characteristics of the package of materials for the protection of elbow and knee joints

Model Package materials Thickness, mm Thermal COﬂd\;J]C/tL\S?éCOEfflClent A
1 2 3 5
cotton linen 0.9 0.044
Wool sweater or pants 24 0.027
Nylon lining 1.6 0.042
Thinsulate insulation (1 layer
. (1 layer) 6.0 0.044
[«5]
e
= Acrctic-tech - outer layer (85% PE
= + 15% cotton) 1.8 0.041
Acrctic-tech (knee pad or elbow
pad) 1.8 0.041
Thermal underwear 1.76 0.039
N
5 Wool sweater ooze pants 24 0.027
é Nylon lining
- 1.6 0.042
@ - - -
<§ Thinsulate insulation (21 layers) 12 0.036
G ic- B
c Acrctic-tech - outer layer 18 0.041
g
2 Porous rubber - damper 29 0.027
b= -
S Acrctic-tech (patch pocket) 18 0.041

For the description, a mathematical model is
built in the form of a boundary value problem:

. 2. . ;
T:(0,t) # oo;
aTn 2 (R, £) + a(Ty(Ry, 1) = Te) = 0;
T;_ 1(Rz pt) —T(Rl 1't)-
Ai 13T‘ “(Ri_y,t) = aT‘(Rl vt), =20
Inltlal conditions, Where Ti(r;,0) = fi(r) t—
time; - temperature of the i-th layer; T;j=1,...n; -

ambient temperature; - coefficient of heat capacity of
the i-th layer; - coefficient of thermal diffusivity of the
i-th layer; - the density of the i-th layer; - coefficient
of thermal conductivity of the i-th layer; volumetric
heat flow density of the i-th layer; coefficient of heat
transfer from the surface of the skin or protective layer
(hall’, hat), TCCiaipi/li qiy — A — fl (rl)_ |n|t|a|

temperature of the i-th layer.

The solution to the problem is in the following
form

T, ) = ) De(®Xii (D,
k=1

Where
X () = —(A sin ('j/’il) + B; cos (p:/'%t)) -

eigenfunctions of the corresponding boundary value
problem:

%X, 20X, u?

S B A )

ari T 671- a;
X1(0,t) # oo,

‘”‘"(R )+ aX,(R,) = 0;
l I(Rl. 1) =X; (Ri—l)a

0X 6 i
o R = gt (R,
14

hs g,
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Currently, one of the directions for developing
clothing for the Arctic conditions is the field of
professional clothing, in particular, clothing,
including mittens and gloves for the needs of federal
authorities. Survival in the polar regions directly
depends on body temperature, or rather, its
preservation. And this is possible only with the help
of clothing.

The urgency of the problem of creating a suit for
protection from the cold is confirmed by numerous
studies in this area, conducted by domestic and foreign
scientists. The first requirement for a suit in the Arctic
is layering. The top layer should be moisture resistant,
the middle layer should contain woolen fibers
(preferably) or synthetic, the inner layer of the suit
with good breathability. The second requirement is
that the suit must be comfortable. This is ensured by
sufficient air circulation and does not provoke
overheating of the soldier's body.

The range of materials used for the production of
thermal protective clothing is very diverse in terms of

raw material origin, production methods, purpose and
can be combined into the following groups:

- basic - fabrics of various fibrous composition
for the top and lining, duplicated fabrics, films, fabrics
with film, windproof and rubber coatings, etc.;

- insulation materials - batting, cotton wool,
foam rubber, artificial and natural furs, non-woven
insulation, etc.

- materials for joining parts - sewing threads,
adhesive and thermoplastic materials, welds, etc.;

- accessories - buttons, hooks, loops, buckles,
buttons, zippers, Velcro, etc.

A software was developed that allows you to
select a package of materials for an assortment of
clothes. As an example of the study, a heat-protective
jacket and mittens for an ordinary soldier in the
extreme conditions of the Arctic were chosen. The
design and manufacturing technology of products
meets the requirements of GOST 12.4.236-236-2011
SSBT. Special clothing for protection from low
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temperatures. And it is made in accordance with the
basics of unit-by-unit processing of uniforms.

When choosing packages of materials for the
study, the physicomechanical, thermophysical
characteristics of materials, information about the
specifics of the operation of this clothing, which were
obtained from open literature sources, were taken into
account.

With an increase in the thickness of the package
of materials for insulating clothing, almost only the
temperature of the skin of those areas of the body that
are protected (trunk, shoulder, thigh) rises. Only a
slight increase in skin temperature in the area of the
hands is noted. A change in temperature, depending
on the degree of warming of the surface of the body,
is practically not observed.

The main role in protecting a person from the cold
belongs to behavioral thermoregulation, which consists in the
active, targeted regulation of the thermal load on the body ..
Due to the need to be in an open area during the cold season
or in an unheated room, personal protective equipment is of
great importance, and namely, a set of items that provide
adequate protection from cooling all parts of the surface of the
human body in accordance with the specific conditions of his
activity. The cold protection kit includes heat-protective
clothing (for example, jacket and bib, jacket and trousers,
overalls), headgear, gloves and shoes.

The creation of heat-protective gloves and gloves is a
complex scientific and practical task, since gloves and gloves
must meet a set of requirements, which are often incompatible
with each other. So, for example, clothes should combine
light weight and high heat-shielding properties; smallair
permeability and sufficient moisture permeability

necessary to ensure human moisture exchange with
the environment. Clothing should protect the person
from cooling at rest and not cause overheating during
intense physical activity.

Reasons that can make design difficultheat protective
gloves and gloves in accordance with the required
thermal insulation:

- an increase in the thermal insulation of the kit
is accompanied by an increase in its mass, which
causes an additional load on the body and leads to an
increase in energy consumption, a decrease in activity
and the risk of an increase in injuries;

- the peculiarities of heat exchange in various
parts of the human body, limiting the possibility of
proper protection of some of them (hand, foot) due to
the need to comply with ergonomic requirements;

- the traditional method of increasing thermal
insulation by increasing the thickness of the package
of materials, including insulation, is effective only
within certain limits;

- human heat exchange is influenced by a
complex of meteorological factors: air temperature,
speed of movement, humidity, insolation, protection
from which requires a different approach to the
selection of technical indicators of materials and the
development of clothing design.

An important role in the creation of clothing for
military personnel in the Arctic is the protection of
hands and feet. In this regard, the calculations of the
thermal protection of the hands were made.

Table 2 shows a set of a package of materials for
gloves and gloves.

Table 2 - a set of a package of materials for mittens for military personnel

Package materials Thickness, mm Total thermal resistance Rsum, m2 - °C /W
air 1 0.026
fur 5 0.04
gasket 0,4 0.04
leather 2 0.06

To calculate the temperature distribution, we
used the Maple mathematical packages. Input data of
the program

- the thickness of the layers of the package of
materials;

-coefficients of thermal conductivity and thermal
diffusivity of these materials;

- the density of the heat flux coming from the
body to the inner surface of the package;

- ambient temperature;

- the initial temperature of the package of
materials that forms the suit;

- the coefficient of heat transfer from the outer
surface of the package to the environment.

The calculation results are shown in Figure 3.
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Figure 2 - The result of the calculation of the dependence of the weighted average temperature of the skin of
the human hand on the time spent at low temperatures (-10 °; -20 ° C; -30 ° C)

The solution to the problem is reduced to finding
such a combination of the packet thickness in separate
sections of the model, which implements a minimum
heat flux from its surface with a restriction on the
volume of the packet mass. In the classical approach,
such a normalization equation for the weight of the
insulation takes into account the thickness of the
insulation for the entire geometric image of the
package.

Thus, it can be concluded that using the proposed
mathematical model, it is possible to optimize the
choice of materials for the manufacture of heat-
protective clothing.

The developed program allows in the process of
calculations to change the parameters of the model: to
introduce new layers of materials into the package of
the corresponding sections.
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less. Hence, production focused on the release of
mass, standardized products (strictly corresponding to
standards, specifications, technical conditions),
unable to constantly adapt to the needs of real, often
small groups of consumers, is now doomed to
extinction;

—use new forms of control, organization and
division of labor, taking into account the more
complex production technology;

—rely on comprehensive quality management.
Requirements for quality not only increased, but also
changed the nature of decision-making: it is not
enough to produce good products, it is also necessary
to think about organizing after-sales service, about
providing additional branded services to consumers
who are highly individualized in their requests;

— simultaneously improve product quality and
reduce costs. If earlier it was possible to offer the
consumer a lower quality product at a lower price and,
conversely, a high price always corresponded to high
quality, today the situation has changed. A higher
quality product should be provided at the expense of
the same lower price.

Now in our country there is a situation where
most of the population has a very modest income, and
it is she who is a potential buyer of mass-produced
footwear.

Solving the problems of style, marketing,
advertising will allow domestic footwear of mass
production to be demanded by this wide sector of the
population of Russia. Small and medium-sized shoe
enterprises should provide footwear to a more
profitable part of the population, however, as well as
highly automated production complexes.

In recent years, the absolute increase in the
production of leather footwear has been constantly
increasing, the range of footwear is being updated at
shoe enterprises taking into account the demand of the
population, the production of model and insulated
footwear, footwear with white leather tops and
genuine patent leather, smart shoes for children is
increasing. The transition of the country's economy to
market relations led to a sharp deterioration in the
situation in the footwear industry in Russia due to a
decrease in the effective demand of the population,
deepening inflationary processes, a crisis of non-
payments, which, in turn, caused an imbalance in
production and circulation.

The footwear market is an integral element of
economic relations, the main participants of which
are, on the one hand, shoe manufacturers, and on the
other, consumers. As a product in this market,
footwear is one of the most complex groups of non-
food products with a very diverse assortment.

Footwear is one of the most important goods
produced by the light industry of the Russian
Federation and imported from abroad. The degree of
satisfaction of consumer demand, the profitability and
profitability of organizations depend on the correct

determination of the quantity and quality of models
produced by shoe enterprises, on the competitiveness
of the assortment. The result of the interaction of the
constituent parts of the market (demand, supply,
prices for shoes) is the possibility of supply to satisfy
the demand for products at a specific price to the
maximum extent possible.

Thus, the importance of the footwear market lies
in meeting the needs of the population. Accordingly,
the development of the market leads to an increase in
the level of security of an individual member of
society. Markets are made up of buyers, and buyers
differ from each other in a variety of ways: according
to their needs, financial and other capabilities,
location, buying attitudes and buying habits. When
segmenting a market, businesses divide large,
heterogeneous markets into smaller (and more
homogeneous) segments that can be served more
efficiently, according to the specific needs of those
segments. For the successful sale of manufactured
products, shoe enterprises first of all need to segment
the consumer market and determine the target segment
of this market.

Main part

What is the main thing today for the success in
the market of many new and long-standing firms,
small, medium and large enterprises, many of which
were not so long ago, for numerous commercial
structures and joint ventures? This is the ability of the
firm to provide the consumer with shoes of higher
quality than before, and moreover, for the same or less
price.

Modern production or, as it is also called, world-
class production must meet the following
requirements:

— have greater flexibility, the ability to quickly
change the range of products. The life cycle of
products has become as short as ever, the variety of
product assortments is higher, and the seriality of
products, the volume of batch of a single release is
less. Hence, production focused on the release of
mass, standardized products (strictly corresponding to
standards, specifications, technical conditions),
unable to constantly adapt to the needs of real, often
small groups of consumers, is now doomed to
extinction;

— use new forms of control, organization and
division of labor, taking into account the more
complex production technology;

— rely on comprehensive quality management.
Requirements for quality not only increased, but also
changed the nature of decision-making: it is not
enough to produce good products, it is also necessary
to think about organizing after-sales service, about
providing additional branded services to consumers
who are highly individualized in their requests;

— simultaneously improve product quality and
reduce costs. If earlier it was possible to offer the
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consumer a lower quality product at a lower price and,
conversely, a high price always corresponded to high
quality, today the situation has changed. A higher
quality product should be provided at the expense of
the same lower price.

Now in our country there is a situation where
most of the population has a very modest income, and
it is she who is a potential buyer of mass-produced
footwear.

Solving the problems of style, marketing,
advertising will allow domestic footwear of mass
production to be demanded by this wide sector of the
population of Russia. Small and medium-sized shoe
enterprises should provide footwear to a more
profitable part of the population, however, as well as
highly automated production complexes.

In recent years, the absolute increase in the
production of leather footwear has been constantly
increasing, the range of footwear is being updated at
shoe enterprises taking into account the demand of the
population, the production of model and insulated
footwear, footwear with white leather tops and
genuine patent leather, smart shoes for children is
increasing. The transition of the country's economy to
market relations led to a sharp deterioration in the
situation in the footwear industry in Russia due to a
decrease in the effective demand of the population,
deepening inflationary processes, a crisis of non-
payments, which, in turn, caused an imbalance in
production and circulation.

The footwear market is an integral element of
economic relations, the main participants of which
are, on the one hand, shoe manufacturers, and on the
other, consumers. As a product in this market,
footwear is one of the most complex groups of non-
food products with a very diverse assortment.

Footwear is one of the most important goods
produced by the light industry of the Russian
Federation and imported from abroad. The degree of
satisfaction of consumer demand, the profitability and
profitability of organizations depend on the correct
determination of the quantity and quality of models
produced by shoe enterprises, on the competitiveness
of the assortment. The result of the interaction of the
constituent parts of the market (demand, supply,
prices for shoes) is the possibility of supply to satisfy
the demand for products at a specific price to the
maximum extent possible.

Thus, the importance of the footwear market lies
in meeting the needs of the population. Accordingly,
the development of the market leads to an increase in

the level of security of an individual member of
society.Markets are made up of buyers, and buyers
differ from each other in a variety of ways: according
to their needs, financial and other capabilities,
location, buying attitudes and buying habits. When
segmenting a market, businesses divide large,
heterogeneous markets into smaller (and more
homogeneous) segments that can be served more
efficiently, according to the specific needs of those
segments. For the successful sale of manufactured
products, shoe enterprises first of all need to segment
the consumer market and determine the target segment
of this market.

In a general sense, market segmentation refers to
the process of dividing the market into groups of
consumers according to predetermined criteria, which
allows you to concentrate funds on the most effective.
A market segment is a homogeneous set of consumers
who react in the same way to a product and the way it
is presented.

Target segment (market) - a segment selected as
a result of market research for a particular product or
service, characterized by minimal costs for means of
promoting goods and providing the enterprise with the
bulk of the result of its activities (profit or other
criteria for the purpose of the enterprise entering this
market). In a general sense, market segmentation
refers to the process of dividing the market into groups
of consumers according to predetermined criteria,
which allows you to concentrate funds on the most
effective. A market segment is a homogeneous set of
consumers who react in the same way to a product and
the way it is presented.

Target segment (market) - a segment selected as
a result of market research for a particular product or
service, characterized by minimal costs for means of
promoting goods and providing the enterprise with the
bulk of the result of its activities (profit or other
criteria for the purpose of the enterprise entering this
market).

Segmentation of the footwear market in the
Southern Federal District and the North Caucasus
Federal District can be carried out both on the basis of
one or with the sequential use of several indicators,
clearly presented in the diagram (Figure 1).

Results of segmentation of the analyzed basic
footwear marketThe Southern and North Caucasian
Federal Districts can be presented in the form of a
table of ratings. The segment with the lowest total of
seats is the most attractive.
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Criteria for segmenting the footwear market in the Southern Federal District and the North Caucasus Federal

constituencies

District
1 2 3 4 5
Subject Segment object Segmentation Se%???\taeﬁlon Seg{gir;;itlon
segmentation by size L
profitability average wages
All enterprises Southern and The larger the The higher The higher the salary of a resident,
that produce or North population of profitability the more likely he will spend it
intend to Caucasian the segment, the | of each resident, on shoes
produce Federal more profitable | the greater the
footwear inthe | Districts of the for the chance of
territories of the Russian enterprise purchasing the
South and North Federation company's
Caucasian products
Federal

Figure 1. - Criteria for segmenting the footwear market in the Southern Federal District and the North
Caucasus Federal District

As a result of the analysis of the table, two
regions and three regions were identified where the
highest segmentation of the consumer market is
observed from two districts: Krasnodar region -
2.15%, Rostov region - 2.65%, Astrakhan region -
2.7%, Volgograd region - 3, 25%, Stavropol Territory
- 5.4%.

However, when performing segmentation, you
need to consider the goals of the segmentation.

When creating new enterprises for the
production of footwear, the five of these subjects of
the Southern Federal District and the North Caucasus
Federal District are not attractive in a competitive
environment due to the successfully developed
footwear production.

Table 1 - Results of segmentation of the consumer market of the Southern Federal District and the North
Caucasus Federal District by the method of the sum of places, taking into account the weighting factors

Name Ranking positions
o — Amount
territorial profitability, salary, number, score x 0.25 o
. points,%
units score X 0.45 | score x 0.30
Southern Federal District, v. incl.

Krasnodar region 1.8 0.6 0.25 2.65
Republic of Adygea 3.6 2.1 2.75 8.45
Republic of Kalmykia 495 24 395 10.6

Astrakhan region

0.9 0.3 1.5 2.7

Volgograd region 135 0.9 1.0 3.25

Rostov region 0.45 1,2 0.5 2.15
North Caucasian Federal District, incl.
Republic of North Ossetia - Alania 295 3 D) 705
Kabardino-Balkar Republic 2.7 3.6 1.75 8.05
The Republic of Dagestan 45 39 1.25 9.65
The Republic of Ingushetia 54 1.8 2.5 9,7
Karachay-Cherkess Republic 4.05 33 3 10.35
Stavropol region 3.15 1.5 0.75 54
Chechen Republic 5.85 2.7 2.25 10.8

As a result of segmentation, it was determined
that the population of the two districts is unevenly
distributed over the territory. The population's income
is much lower than the average in Russia. When

forming the range of footwear, one should also take
into account the fact that a large share of the
population is rural residents. It is also necessary to
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take into account the national characteristics of the
inhabitants, their traditions.

When organizing the sale of manufactured
footwear, one should also remember that in the South
and North Caucasian federal districts there were and
remain so-called "hot spots", which are territories with
a crisis in the economic situation and a negative
political situation.

Correct definition of quality, consistency and
systematic quality management give the manufacturer
a decisive advantage in the competition for the
consumer. It would seem that everything is simple, but
simplicity is equally brilliant and deceiving. The
general plan for solving the problem determines the
vector of movement, sets the factorial priorities of the
activity - no more.

A product made by man is dual in nature, it
combines the natural properties of raw materials and
the characteristics introduced into it by human labor.
The product has a rental value and added value. In this
context, it is not value that is important - it serves as a
quantitative equivalent of the quality of a product in
general, but the result of labor - in the form of a
transformation of the natural state of an object. The
product of human activity has a natural, basic, level
and a superstructure, introduced. Hence the need for a
dualistic perception of the quality of the product,
which should not be interpreted primitively as a
double quality. The quality of the product is the same,
but the production duality of the product is associated
with it.

Such two-sidedness of the quality of the product
misleads those who, having not yet understood the art
of dialectical thinking, strive to sort everything out
“on the shelves”, forgetting about the structure of
which these shelves are parts. The quality of a product
is only determined by a natural basis, but it is built
artificially.

Product quality has several creators. This is a
fashion designer, constructor, technologist, manager;
their qualifications and experience are measured
without problems. Others are also within reach, only
their measurement is difficult, especially when it
comes to the consumer.

The economic situation affects both producers
and consumers, shakes the market on the waves of its
uneven movement, and together with purchasing
power and perceptions of quality.

Outwardly, determining the quality of a product
produced for sale on the market seems an impossible
task, because for this it is necessary to combine not
converging, but (mostly) diverging views. Krylov's
Fish, Cancer and Pike are involuntarily recollected,
who have undertaken to drag the cart. In our case,
there are even more subjects.

The designer, technologist, manager develop
their understanding of the quality of the goods (they
can be combined), they are linked by the common
interest of the manufacturer. The buyer has a special

approach to quality. As a consumer, he is not sure
about the integrity of the manufacturer. In addition,
the buyer has his own tastes, reasons, conditioned by
the real buying opportunity. There are also the
interests of the market, which has become an
independent subject of the economy. Speculation is
legalized and attracts with its potential. By controlling
the market, an intermediary - a speculator - is able to
form an image of quality in his own interests, in
particular, through advertising, giving priorities, etc.
Finally, there is the quality of the product itself,
expressed in the totality of properties of natural origin
and added by the manufacturer. As a result, we came
to the "quality square"”, combining product quality and
quality image.

Anything common exists objectively, but only
through a single one: at the end of the process, there is
always a separate, concrete buyer Pyotr Stepanovich
Sidorov and boots, which Pyotr Stepanovich chose
from dozens of different ones. They seemed to him the
best in quality and price. The sales assistant
professionally explained to Petr Stepanovich that
there are better quality boots in the same price range,
but, being an independent person, he did not change
his mind. This is why pre-sale preparation of products
and the culture of the seller are important. The last
word belongs to the buyer, his perception of the
quality of the product. Everything else only plays up
to him.

The most serious contradiction, apparently,
remains the discrepancy in the images of product
quality between the manufacturer and the consumer.
The special importance of a different approach to the
quality of the manufacturer and the consumer is
natural. They are the main subjects of the system of
economic relations, they have a common goal - a
product. The former make it, the latter consume it, but
they have different motives due to their different
position in the system and the culture of target
perception.

The manufacturer creates a product, but not a
product - the ultimate goal of the manufacturer, but the
sale of the product. The direct connection between the
producer and the consumer is local because it has a
negative effect on the producer. The seller blocks the
consumer from the manufacturer, and the
manufacturer is forced to focus not on the market, but
on the market situation, which is most often artificially
formed by the speculator and advertising.

Money, perhaps, does not "smell", advertising
policy frankly "stinks", it is so far from objectivity and
free from professional honor. Being in a state of
irresponsibility for information, advertising serves the
market clearly and in any form.

The manufacturer, unlike the seller, s
responsible for information both by law and by his
professional reputation. The seller manipulates the
information as he sees fit - the manufacturer is
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constrained by responsibility, moreover, the market
often dictates the rules of relations to him.

When creating new enterprises for the
production of footwear, the five of these subjects of
the Southern Federal District and the North Caucasus
Federal District are not attractive in a competitive
environment due to the successfully developed
footwear production.

As a result of segmentation, it was determined
that the population of the two districts is unevenly
distributed over the territory. The population's income
is much lower than the average in Russia. When
forming the range of footwear, one should also take
into account the fact that a large share of the
population is rural residents. It is also necessary to
take into account the national characteristics of the
inhabitants, their traditions.

When organizing the sale of manufactured
footwear, one should also remember that in the South
and North Caucasian federal districts there were and
remain so-called "hot spots", which are territories with
a crisis in the economic situation and a negative
political situation.

Conclusion

Assortment formation - the problem of specific
goods, their individual series, determining the
relationship between "old" and "new" goods, goods of
single and batch production, "high technology™ and
"conventional” goods, materialized goods and (or)
licenses and know-how ". When forming the
assortment, problems of prices, quality, guarantees,
service arise, whether the manufacturer is going to
play the role of a leader in creating fundamentally new
types of products or is forced to follow other
manufacturers.

Assortment formation is preceded by the
development of an assortment concept by the
enterprise. It is a directed construction of an optimal
assortment structure, a product offer, while, on the one
hand, the consumer requirements of certain groups
(market segments) are taken as a basis, and on the
other, the need to ensure the most efficient use of raw
materials, technological, financial and other resources
by the enterprise from in order to produce products at
low costs.

The assortment concept is expressed in the form
of a system of indicators characterizing the
possibilities of optimal development of the production
assortment of a given type of goods. These indicators
include: a variety of types and varieties of goods
(taking into account the typology of consumers); level
and frequency of assortment renewal; the level and
ratio of prices for goods of this type, etc.

The assortment formation system includes the
following main points:

— determination of current and future needs of
buyers, analysis of the ways of using shoes and
peculiarities of buying behavior in the relevant
market;

— assessment
analogues;

— a critical assessment of the products
manufactured by the enterprise in the same range, but
from the point of view of the buyer;

— deciding which products should be added to
the range and which ones should be excluded from it
due to changes in the level of competitiveness;
whether it is necessary to diversify products at the
expense of other areas of the enterprise's production
that go beyond its established profile;

— consideration of proposals for the creation of
new models of footwear, improvement of existing
ones;

— development of specifications for new or
improved models in accordance with the requirements
of buyers;

— exploring the possibilities of producing new
or improved models, including questions of prices,
costs and profitability.

But one thing is true: this is a constant evaluation
and revision of the entire range.

In conclusion, | would like to once again draw
your attention to the fact that all this will become a
reality if one condition is implemented, namely, the
products of the light industry will be produced of high
quality and taking into account the interests of this
very consumer.

What's the solution for the manufacturer? There
is only one way out - a direct presence in the market
and significant investments in education and
education of consumers. It is difficult to overcome
such a program alone, uniting is absolutely real. The
domestic manufacturer has everything it needs to oust
the speculator from the retail market. He has
professional  experience, qualified  personnel,
scientific and technical support, a certain confidence
of buyers returning to the old, pre-reform priorities,
which are actively exploited by unscrupulous
manufacturers and to which the authorities shyly shut
their eyes, which does not want to return to the Soviet
experience. Confectioners, meat-makers, winemakers
shamelessly use Soviet brands, replacing them with
surrogates. The brands of Vyatka, Orenburg, Ivanovo,
some Moscow and Leningrad enterprises are returning
to the market. The tendency to return interest is
gaining stability. Of course, clothes and shoes are not
sausages and vodka or chocolate and confectionery
products of natural origin.

of  existing  competitors'
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Introduction
UDC 685.14: 519. 78.

To select the optimal capacity, the authors have
developed software that allows manufacturers, based
on an innovative technological process using
universal and multifunctional equipment, to produce
the entire assortment of shoes with minimum, average
and maximum costs, which creates the basis for
varying the price niche, including through a gradual
increase in the share of domestic components in the

production of leather goods with a significant
reduction in the cost of its manufacture. At the same
time, as criteria for a reasonable choice of the optimal
power when forming the algorithm, it was justified to
choose exactly those criteria that have the greatest
impact on the cost of the finished product, namely:

— load factor of workers,%;

— labor productivity of one worker, a couple;

— losses on wages per unit of production,
rubles;
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— specific reduced costs per 100 pairs of shoes,
rub.

Of the four given criteria, in our opinion, the
main ones are labor productivity of 1 worker and unit
reduced costs.

Labor productivity of 1 worker is the most
important labor indicator. All the main indicators of
production efficiency and all labor indicators, to one
degree or another, depend on the level and dynamics
of labor productivity: production, the number of
employees, wage expenditure, the level of wages, etc.

To increase labor productivity, the introduction
of new equipment and technology, widespread
mechanization of labor-intensive work, automation of
production processes, advanced training of workers
and employees, especially when introducing
innovative technological processes based on universal
and multifunctional equipment, are of paramount
importance.

Main part
Specific reduced costs - an indicator of the
comparative  economic  efficiency of capital

investments, used when choosing the best option for
solving technological problems.

The given costs are the sum of current costs,
taken into account in the cost of production, and one-
time capital investments, the comparability of which
with current costs is achieved by multiplying them by

the standard coefficient of efficiency of capital
investments. Tables 1 and 2 show the calculations of
the optimal power for the range from 300 to 900 pairs
for men's and women's shoes for the entire range of
footwear. Analysis of the obtained characteristics for
three variants of a given technological process in the
manufacture of the entire assortment of footwear
confirmed the effectiveness of the software product
for evaluating the proposed innovative technological
process using universal and multifunctional
equipment. So, with a range of 300 - 900 pairs, the
best according to the given criteria is the volume of
production of 889 pairs (for men) and 847 pairs (for
women). If the production areas proposed by the
regional and municipal authorities of the two districts
- the Southern Federal District and the North Caucasus
Federal District, according to the standard indicators,
do not allow the calculated production volumes to be
realized, then the option of the optimal capacity is
chosen that is acceptable, for example, the production
volume of 556 pairs, which corresponds to the
standard indicators for the proposed production areas
and is characterized by the best values of the
designated criteria, which form the cost of the entire
range of footwear. The authors have developed
consolidated technological processes for assembling a
shoe upper and assembling shoes for 12 models of
men's and 12 models of women's shoes, respectively.
The generalized volumes of the main costs are shown
in table 1.

Table 1. - Calculation of the optimal power with a range of 300-900 pairs using the example of men's shoes

Power Equipment Optimal Manufacturing Workers load Losses on wages Specific
type power, labor efficiency of factor,% per unit of reduced costs
steam per 1 worker, pairs production, rub per 100 pairs of
shift shoes, rub
300-500 1 500 28.09 61.39 13.68 6735.36
500-700 1 556 27.73 69.14 9.83 6404.71
700-900 1 889 28.09 77.20 6.42 5236.17
300-500 2 500 28.09 61.39 13.68 6728.68
500-700 2 556 2791 68.70 9.97 6083.28
700-900 2 889 28.09 77.20 6.42 5240.72
300-500 3 500 28.09 61.39 13.68 7533.95
500-700 3 700 28.12 67.28 10.56 6734.02
700-900 3 889 28.09 77.20 6.42 5876.59

To assess the effectiveness of the production
activity of a shoe company, it is necessary to analyze

the annual results of the enterprise for the production
of men's and women's shoe assortment.
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Table 2. - Calculation of the optimal power with a range of 300-900 pairs using the example of women's

shoes
Power Type of Optimal Performance Workers load Losses on wages | Specific reduced

options equipment | power, labor of 1 worker, factor,% per unit of costs per 100

steam  per couples production, rub pairs of shoes,

shift rub
300-500 1 500 27.73 62.18 13.40 6980.5
500-700 1 700 27.73 69.14 9.83 6277.43
700-900 1 847 27.73 74.50 7.54 5673.49
300-500 2 500 24.45 63.90 1411 7630.92
500-700 2 556 27.73 69.14 9.83 6404.71
700-900 2 812 25.64 75.40 1.77 6060.55
300-500 3 500 27.00 61.74 14.02 7827.12
500-700 3 556 29.32 68.21 9.71 6607.65
700-900 3 847 27.00 74.70 7.66 6341.05

These calculations indicate that with 100% of
sales of men's and women's shoes in the specified
period of time, not only the costs of production and
sales of products are covered, but also a profit of
3,697.4 thousand rubles remains. This testifies to the
efficient operation of the enterprise, as well as to the
correct marketing and assortment policy. The product
profitability is 14.9%.

Shoe enterprises should focus both on external
(consumer  enterprises,  competition,  market
conditions, etc.) and on internal factors, such as sales
volume, profitability, coverage of basic costs, etc.
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Abstract: In the article, research has been carried out on the creation of a jacket for protection from the cold of
a serviceman in the Arctic. The basis for the creation of thermal protective clothing for operation should be based
on a scientific principle that takes into account the physiology of heat exchange between humans and the
environment.When developing thermal protective clothing, the requirements for thermal insulation of all areas of the
body should be met. The packages of materials were selected in accordance with the requirements for thermal
protective clothing and the materials used for its manufacture.
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Introduction would guarantee them comfortable conditions in the
UDC 685.54: 519.68 performance of their official duties.

Criteria for a reasonable choice of a package of Main part
materials for the production of a suit for servicemen When choosing packages of materials for
in the Arctic were chosen as the object of the study. research, we took into account the physical and
At the same time, preferences will be clarified that mechanical, thermophysical characteristics of

*
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materials, information about the specifics of the
operation of this clothing, which were obtained by us
from open literature sources.

A feature of the reasonable choice of packages
of materials for a suit for servicemen in the Arctic is
the fact that they must provide him not only with a
comfortable state due to a guaranteed temperature
regime of the clothing space of at least 340C, but also
meet all the requirements for the manufacture of heat-
protective clothing.

For the study, packages of both imported
polymeric materials for the production of jackets and
packages of domestic polymeric materials were
considered, which were evaluated for their
satisfaction with the requirements for heat-protective
clothing when military personnel are in climatic zones
with temperatures from -200C to -400C.

The results of previous studies using a software
product developed by the authors for a reasonable
choice of a package of materials in the manufacture of
a suit for servicemen in the Arctic showed that at the
initial weighted average surface temperature of a

soldier of + 360C for all packages of materials using
both domestic polymer materials and imported
polymer materials, a sharp drop in body temperature
is observed at an air temperature from -200C to -400C,
provoking a feeling of discomfort within the first hour
of their stay in these conditions, which involves the
search for new materials that would guarantee them a
comfortable state for at least two hours. Table 1 shows
the characteristics of the package of imported polymer
materials for the production of jackets, and Table 2
shows the characteristics of the package of domestic
polymer materials. The packages of materials were
selected in accordance with the requirements for
thermal protective clothing and the materials used for
its manufacture. When compiling the packages, the
purpose of each layer and the thermophysical
characteristics of the materials were taken into
account.

Domestic  hot-melt interlining  materials
(TKPM), the characteristics of which are given in
Tables 1 and 2, will find the greatest application in the
manufacture of a suit for servicemen in the Arctic.

Table 1 - Characteristics of a package of imported polymeric materials for the production of a jacket

= Coefficient of thermal
3 Package materials Thickness, mm conductivity
= 4, W /m°C
Synthetic fabric (100% PE) 1.6 0.042
Insulation Promaloft (main)
Gasket materials: 12.0 0.034
- 1. TKPM "Picardy" 1242\ 17
3 2. TKPM "Kufner" R171G57 12 0.041
§ 3. TKPM "Kufner" B141N77 13 0.031
4, TKPM AKR-622 \ AKR218 2.1 0.021
3.5 0.009
Lining fabric 0.76 0.039
Synthetic fabric (100% PE) 1.6 0.042
Insulation "Hollofan" 2 layers basic
Gasket materials: 12.0 0.036
o 1. TKPM "Picardy" 1242\ 17
% 2. TKPM "Kufner" R171G57 1,2 0.041
S | 3. TKPM "Kufner" B141N77 1,3 0.031
3. TKPM AKR-622 \ AKR218 2.1 0.021
3.5 0.009
Lining fabric 0.76 0.039
Synthetic fabric (100% PE) 1.6 0.042
Insulation "Kombisherst" "250 + 150" basic
Gasket materials: 12.0 0.33
™ 1. TKPM "Picardy" 1242\ 17
R 2. TKPM "Kufner" R171G57 1,2 0.041
‘ED 3. TKPM "Kufner" B141N77 1,3 0.031
3. TKPM AKR-622 \ AKR218 2.1 0.021
35 0.009
Lining fabric 0.76 0.039
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Each material from the compiled bags meets the
requirements for the manufacture of thermal
protective clothing.

The difficulty in compiling the package was the
lack of information on a number of materials.
Therefore, packages of materials for models No. 1-
No. 3 are made up of the most famous imported
materials, and packages No. 1 * - No. 3 * are made up
of materials of domestic production.

The difficulty in choosing a package of materials
also lies in the fact that when choosing the materials
used for a specific product, it is necessary to take into
account the region in which these products will be
used, since specific products will be subjected to
different operating conditions in relation to climatic
zones. This is especially true for heat-protective
clothing used in the Arctic.

Table 2 - Characteristics of a package of domestic polymeric materials for the production of jackets.

3 _ Thickness Coefficient o_f t_hermal

s} Package materials ’ conductivity

= mm 2 W /m°C

1 2 3 4
Membrane fabric 3.5 0.06
Sintepon (100% PE) basic 15 0.035

. Gasket materials:

= 1. TKPM "Picardy" 1242\ 17 1,2 0.041

3 2. TKPM "Kufner" R171G57 13 0.031

= 3. TKPM "Kufner" B141N77 2.1 0.021
4, TKPM AKR-622 \ AKR218 3.5 0.009
Fleece 1,2 0.039
PE fabric (art. 06617-kv) 2.1 0.040
Insulation Termofinn Micro basic 15 0.036

N Gasket materials:

g 1. TKPM "Picardy" 1242\ 17 12 0.041

o 2. TKPM "Kufner" R171G57 13 0.031

2 3. TKPM "Kufner" B141N77 2.1 0.021
4, TKPM AKR-622 \ AKR218 3.5 0.009
Viscose-complex lining fabric 0.6 0.044
Blended fabric (67% PE + 33% CL) 1.8 0.041
Wool stitched fabric 2 layers (80% PE + 20% wool) main twenty 0.038

™ Gasket materials:

% 1. TKPM "Picardy" 1242\ 17 12 0.041

o 2. TKPM "Kufner" R171G57 1,3 0.031

2 3. TKPM "Kufner" B141N77 2.1 0.021
4. TKPM AKR-622 \ AKR218 35 0.009
Lining fabric art. 32013 0.69 0.049

Let us repeat and name the main criteria for the
comfort of clothes: the temperature of the skin, which
should not be lower than 33.3 ° C, and the temperature
of the underwear space should be at least 34 ° C, that
is, the microclimate of the underwear space is an
indicator of its comfort, including when exposed to
low temperatures. For a person, it is not indifferent
which part of the body is cooled more while
maintaining the total heat transfer, for example, strong
cooling of the legs cannot be fully compensated by
heating another part of the body without disturbing the
person's sense of comfort. Therefore, it was so
important to develop a mathematical model to justify
the choice of a package of materials in order to create
comfort for a serviceman, taking into account the
duration of exposure to low temperatures.

The concept of the mathematical model is based
on the representation of clothing as a set of multilayer
packages of materials of various shapes and
compositions.

To calculate the temperature distribution, the
authors used the Maple mathematical packages.

The solution to the problem was reduced to
finding such a combination of materials for the
package, which would realize a minimum of heat flux
from its surface while limiting the volume of the
package. Thus, we can conclude that using the
proposed mathematical model, it is possible to
optimize the choice of materials for the manufacture
of a heat-protective suit.

Consider the temperature distribution problem
Tii-th layer in the details of the suit, which is a
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cylindrical multilayer surface. The ambient aT, _
temperature is kept constant, equal to T, ... The heat ila_rl(RO t)+q=0. (6)

flux of density comes from the body to the inner
surface of the garmentq ... On the outer surface of
clothing, heat exchange with the environment occurs
according to Newton's law with a heat transfer
coefficient a.

Let us introduce the following notation for the
basic criteria:

t- time; T,(r,t)- temperature i-th layer; % -
coefficient of thermal conductivity i-th layer; «; -
coefficient of thermal diffusivity i -th layer; R ;,R; -
inner and outer radii i -th layer; i=1,2...n.

Now consider n - layered hollow cylinder and
boundary value problem

dl :ali(raﬂ} Ru<r<R i=12.n. (1)

ot Troarl oar
With boundary conditions:
a1y
—=(Ry,t)+q=0;
T 6r( 0 ) q

n T Ry )+l Ry 1)-To)=0: )

Ideal contact is assumed between the layers:
Tia(Riat)=Ti(Rist);

aT; aT; .
Ai 8Ir_l (R t)= 4 a_rl(Ri—llt)l i=2,..,n(3)

Initial conditions
T.(r0)=¢(r)i=1..n. (4)

Solving the problem, it is possible to find the
temperature distribution in the layers of the suit and,
in particular, the change in the temperature of the
underwear space depending on time.

The passage of heat through a multilayer
spherical wall is described by a system of heat
conduction equations:

3T, (r.t) 8% (rT(r 1)) )
2 L
ot ar,

Ri 1 <1 <R;, Where R_4,R,;-inner and outer
radii i -th layer,

t-time, a; -thermal
(i=1,...,n)

The heat flux of density arrives on the inner
surface of the ball segment from the foot q:

1
=a —
fi

diffusivity i-th layer,

On the outer surface of the body, heat exchange
with the environment occurs according to Newton's
law with the heat transfer coefficient o :

aT,

ar,

’n (Rn’t)+a(Tn(Rnlt) Tc): 0. (7)

We will assume that there is an ideal contact
between the layers, which is expressed by the
following relations:

T 1(Ript)=Ti(Ri 1),
o, T,

i-1 ari-l Ia_l‘i

8
)()

y (Ri-l’t): A (Ri—lrt )

i=2,..,n. At the initial moment of time, the
temperature is set

Ti(r.0)=4(r), (9)
i=1,...n...

Thus, the process of heat passage through the
spherical segment from the body to the outer surface
is described by the boundary value problem with the
initial conditions given above.

When calculating, we took into account the
following criteria:

- the thickness of the layers of materials in the
package;

- coefficient of thermal conductivity and thermal
diffusivity of package materials;

- the density of the heat flow coming from the
body;

- ambient temperature;

- initial temperature of the package of materials;

- coefficient of heat transfer from the outer
surface of the package to the environment;

- the presence of an additional layer in the form
of thermal underwear and a woolen sweater.

When calculating, it was also taken into account
that a person has guaranteed thermal protection of
legs, arms and head, that is, he is dressed in
accordance with climatic conditions.

Philadelphia, USA

272

2 Clarivate

Ana lytics indexed



ISRA (India)  =4.971 SIS (USA) =0.912 ICV (Poland) =6.630
. 1SI (Dubai, UAE) = 0.829 PHUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: ¢ australia) =0564 ESJI(KZ)  =8997  1BI (India) = 4.260
JIE =1.500  SJIF (Morocco) =5.667  OAJI (USA)  =0.350
Model 1 without additional gasket Model 1 with additional gasket TKPM AKR-622 \
AKR218
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Figure 1 - The results of calculating the weighted average skin temperature for bags consisting of imported
materials at ambient temperatures: curve 1 -20 ° C, curve 2 - 30 ° C, curve 3 - 40 ° C.
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Figure 2 - The results of calculating the weighted average skin temperature for bags consisting of
domestically produced materials at ambient temperatures: curve 1 -20 ° C, curve 2 - 30 ° C, curve 3 -40° C.

The calculation results are presented in Figure 1
for imported materials and in Figure 2 for
domestically produced materials. These figures show
the dependence of the weighted average temperature
of the human body on the time spent at low
temperatures (from -20 ° C to -40 ° C). It can be seen
from the above figures that at an initial weighted

average skin temperature of 36 ° C for all packages of
materials, a sharp drop in body temperature is
observed at an air temperature from -20 ° C to -40 ° C.

Conclusion
Analysis of the research results confirmed the
justification of using TKPM as cushioning materials
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in the manufacture of a suit for servicemen of the
Arctic, since with all TKPM, the comfort of a
serviceman is provided for 2 hours of his stay in
climatic zones with an ambient temperature of -20 ° C
and -30 ° C, but comfortable conditions when it is in
the climatic zone at -40 ° C is provided only with the
use of TKPM AKR-622 / AKR218, the thermal
conductivity coefficient of which is the smallest,
namely A = 0.009W /m - ° C.

The authors have proved that the main criterion
for the comfort of a suit of servicemen in the Arctic
when they are in different climatic zones is the thermal
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Introduction in the Arctic were chosen as the object of the study.
UDC 685.34: 317.54 At the same time, preferences will be clarified that
would guarantee them comfortable conditions in the

Criteria for a reasonable choice of a package of performance of their official duties. "Ratnik" is a

materials for the production of a suit for servicemen
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Russian military equipment of a serviceman, also
referred to as a "set of the soldier of the future."
"Warrior" is part of a general project to improve the
quality of an individual soldier on the battlefield by
using the latest scientific advances in navigation,
night vision systems, tracking the
psychophysiological state of a soldier, using advanced
materials in the manufacture of armor and clothing
fabrics. The system is a complex of modern means of
protection,  communications,  weapons  and
ammunition. Research and development work was
carried out by dozens of Russian defense enterprises,
such as FSUE TsNIITOCHMASH, NPO
Spetstekhnika i svyaz, OAO TsNII Tsiklon, NPO
Spetsmaterialov, Tchaikovsky Textile and others. The
general designer of the Ratnik equipment is Vladimir
Nikolaevich Lepin. As conceived by the creators, the
new equipment will be able to compete on equal terms
with similar models of equipment of the "soldiers of
the future". The "Warrior" includes about 10
subsystems. According to the first deputy chairman of
the Military-Industrial Commission established under
the government of the Russian Federation - Russia,
Yuri Borisov, this kit will have a modular layout and
will be adapted to operate in a variety of conditions
and at any time of the day.

The "Ratnik" includes several dozen items of
weapons, including:

—aramid overalls made of Alyutex fiber of the
Kamenskvolokno company, capable of withstanding
the hit of fragments of grenades, mines or shells, and
also has a certain fire resistance;

— the protection Kit includes 6B43 body armor
(with ceramic plates) of protection class 6A according
to GOST R 50744-95 (adopted in 2002) or Br5 class
according to the new GOST R 50744-95 (adopted in
2014, is the main one): in an extended configuration
(weight up to 15 kg) or as standard (weight up to 9 kg)
- without groin protection (armor plate and anti-
splinter module), bulletproof side armor plates,
shoulder pads (anti-splinter module). The Kit also
includes a multi-layer helmet that can withstand the
hit of a pistol bullet (protection class 1) from a
distance of 5-10 meters.

— the set is equipped with the "Strelets" control
system, which includes means of communication,
target designation, processing and display of
information, identification, which allows transmitting
information about the soldier's location to the
command post;

—a communicator that determines the
coordinates of a serviceman using GLONASS and
GPS, to solve the problem of orientation on the ground
and target designation and other applied calculations;

— power supply kits;

— safety goggles capable of withstanding 6 mm
shrapnel flying at a speed of 350 m / s;

— shields for knee and elbow joints;

— water purification filters, autonomous heat
sources;

—automatic, or machine gun, or sniper rifle,
equipped with a night vision sight and thermal
imaging aiming system;

—video module for shooting from cover.
Consists of a thermal imaging sight and a helmet-
mounted monitor with a control system, on which an
image from the sight is displayed (developed at JSC
TsNII "Cyclone", which is part of the holding
"Ruselectronics");

—several types of thermal imaging sights -
1PN139 (large-caliber), 1PN140 (for normal
observation) and an option for reconnaissance (no
name). Developed at TsNII "Cyclone", which is part
of the holding "Ruselectronics";

—thermal imaging sight "Shahin™ - provides
detection, recognition and aimed fire at targets at any
time of the day in a simple and complex
meteorological environment;

— day-night sighting system (DNPK) for small
arms, including a collimator sight (KP) 1P87, night
monocular (NM) - 1PN138, a telescope (ZT) - 1P90
and a laser designator (LC) - 1K241. DNPK allows
you to significantly increase the effectiveness of
hitting targets from small arms, when using a night
monocular with a collimator sight or a laser designator
- to conduct aimed fire at dusk and in low light
conditions. The 3X scope can also be mounted on the
weapon in addition to the scope.

— the life support system includes backpacks of
various types (universal backpack with a volume of 50
liters, a raid knapsack of 10 liters; a 24 kg unloading
vest with interchangeable quick-detachable elements),
camouflage kits, a folding heat-insulating pad, a
removable insulation for use in winter, a ventilated T-
shirt, a vest with compartments for ammunition, a
mat, a raincoat, a hat, a comforter, a mosquito net;

— tent, sleeping bag;

— frost-resistant  rechargeable  battery  for
powering electronic devices. Multiple batteries can be
connected. The modular charger allows you to charge
from virtually all AC and DC sources. One battery can
withstand 12-14 hours of active work;

—active headphones that allow you to
communicate during the battle;

— knife "Bumblebee".

Thus, the formation of the basic requirements for
the heat-shielding properties of packages of materials
for a suit will allow manufacturers to produce a
rational assortment of camouflage clothing and
footwear for servicemen in the Arctic.

Main part
When choosing packages of materials for
research, we took into account the physical and
mechanical, thermophysical characteristics of
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materials, information about the specifics of the
operation of this clothing, which were obtained by us
from open literature sources.

A feature of the reasonable choice of packages of
materials for a suit for servicemen in the Arctic is the
fact that they must provide him not only with a
comfortable state due to a guaranteed temperature
regime of the clothing space of at least 340C, but also
meet all the requirements for the manufacture of heat-
protective clothing.

For the study, packages of both imported
polymeric materials for the production of jackets and
packages of domestic polymeric materials were
considered, which were evaluated for their
satisfaction with the requirements for heat-protective
clothing when military personnel are in climatic zones
with temperatures of -200C, -30C and -400C. The
results of previous studies using a software product
developed by the authors for a reasonable choice of a
package of materials in the manufacture of a suit for
servicemen in the Arctic showed that at the initial
weighted average surface temperature of a soldier of
+ 360C for all packages of materials using both

domestic polymer materials and imported polymer
materials, a sharp drop in body temperature is
observed at an air temperature of -200C, -30C and -
400C, provoking a feeling of discomfort within the
first hour of their stay in these conditions, which
implies the search for new materials that would
guarantee them a comfortable state for at least two
hours. Table 1 shows the characteristics of the
package of imported polymer materials for the
production of jackets, and Table 2 shows the
characteristics of the package of domestic polymer
materials. The packages of materials were selected in
accordance with the requirements for thermal
protective clothing and the materials used for its
manufacture. When compiling the packages, the
purpose of each layer and the thermophysical
characteristics of the materials were taken into
account.

Domestic  hot-melt interlining  materials
(TKPM), the characteristics of which are given in
Tables 1 and 2, will find the greatest application in the
manufacture of a suit for servicemen in the Arctic.

Table 1 - Characteristics of a package of imported polymeric materials for the production of a jacket

T Coefficient of thermal
3 Package materials Thickness, mm conductivity
= 4, W /m°C
1 2 3 4
Synthetic fabric (100% PE) 1.6 0.042
Insulation Promaloft (main)
- Gasket materials: 12.0 0.034
3 1. TKPM "Picardy" 1242\ 17 1,2 0.041
S 2. TKPM "Kufner" R171G57 1,3 0.031
= 3. TKPM "Kufner" B141N77 2.1 0.021
4. TKPM AKR-622 \ AKR218 3.5 0.009
Lining fabric 0.76 0.039
Synthetic fabric (100% PE) 1.6 0.042
Insulation "Hollofan" 2 layers basic
~ Gasket materials: 12.0 0.036
% 1. TKPM "Picardy" 1242\ 17 1,2 0.041
o 2. TKPM "Kufner" R171G57 1,3 0.031
= 3. TKPM "Kufner" B141N77 2.1 0.021
3. TKPM AKR-622 \ AKR218 35 0.009
Lining fabric 0.76 0.039
Synthetic fabric (100% PE) 1.6 0.042
Insulation "Kombisherst" "250 + 150" basic
- Gasket materials: 12.0 0.33
= 1. TKPM "Picardy" 1242\ 17 1,2 0.041
3 2. TKPM "Kufner" R171G57 1,3 0.031
= 3. TKPM "Kufner" B141N77 2.1 0.021
3. TKPM AKR-622 \ AKR218 35 0.009
Lining fabric 0.76 0.039
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Table 2 shows the characteristics of a package of
domestic polymeric materials for the production of a
jacket.

Table 2 - Characteristics of a package of domestic polymeric materials for the production of jackets.

3 Thickness Coefficient of thermal

S Package materials ' conductivity

= mm A, W/m°C

1 2 3 4
Membrane fabric 3.5 0.06
Sintepon (100% PE) basic 15 0.035

- Gasket materials:

= 1. TKPM "Picardy" 1242\ 17 1,2 0.041

3 2. TKPM "Kufner" R171G57 13 0.031

= 3. TKPM "Kufner" B141N77 21 0.021
4. TKPM AKR-622 \ AKR218 3.5 0.009
Fleece 1,2 0.039
PE fabric (art. 06617-kv) 2.1 0.040
Insulation Termofinn Micro basic 15 0.036

~ Gasket materials:

g 1. TKPM "Picardy" 1242\ 17 1,2 0.041

o 2. TKPM "Kufner" R171G57 1,3 0.031

= 3. TKPM "Kufner" B141N77 2.1 0.021
4. TKPM AKR-622 \ AKR218 3.5 0.009
Viscose-complex lining fabric 0.6 0.044
Blended fabric (67% PE + 33% CL) 1.8 0.041
Wool stitched fabric 2 layers (80% PE + 20% wool) main

o Gasket materials: 20 0.038

z 1. TKPM "Picardy" 1242\ 17 1,2 0.041

(=} 2. TKPM "Kufner" R171G57 1,3 0.031

= 3. TKPM "Kufner" B141N77 2.1 0.021
4, TKPM AKR-622 \ AKR218 3.5 0.009
Lining fabric art. 32013 0.69 0.049

Each material from the compiled bags meets the
requirements for the manufacture of thermal
protective clothing.

The difficulty in compiling the package was the
lack of information on a number of materials.
Therefore, packages of materials for models No. 1-
No. 3 are made up of the most famous imported
materials, and packages No. 1 * - No. 3 * are made up
of materials of domestic production.

The difficulty in choosing a package of materials
also lies in the fact that when choosing the materials
used for a specific product, it is necessary to take into
account the region in which these products will be
used, since specific products will be subjected to
different operating conditions in relation to climatic
zones. This is especially true for heat-protective
clothing used in the Arctic.

Let us repeat and name the main criteria for the
comfort of clothes: the temperature of the skin, which
should not be lower than 33.3 ° C, and the temperature
of the underwear space should be at least 34 ° C, that
is, the microclimate of the underwear space is an

indicator of its comfort, including when exposed to
low temperatures. For a person, it is not indifferent
which part of the body is cooled more while
maintaining the total heat transfer, for example, strong
cooling of the legs cannot be fully compensated by
heating another part of the body without disturbing the
person's sense of comfort. Therefore, it was so
important to develop a mathematical model to justify
the choice of a package of materials in order to create
comfort for a serviceman, taking into account the
duration of exposure to low temperatures.

The concept of the mathematical model is based
on the representation of clothing as a set of multilayer
packages of materials of various shapes and
compositions.

To calculate the temperature distribution, the
authors used the Maple mathematical packages.

The solution to the problem was reduced to
finding such a combination of materials for the
package, which would realize a minimum of heat flux
from its surface while limiting the volume of the
package. Thus, we can conclude that using the
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proposed mathematical model, it is possible to
optimize the choice of materials for the manufacture
of a heat-protective suit.

Consider the temperature distribution problem
T,i-th layer in the details of the suit, which is a

cylindrical multilayer surface. The ambient
temperature is kept constant, equal to T, ... The heat
flux of density comes from the body to the inner
surface of the garmentq... On the outer surface of
clothing, heat exchange with the environment occurs
according to Newton's law with a heat transfer
coefficient a.

Let us introduce the following notation for the
basic criteria:

t- time; T,(r,t)- temperature i-th layer; 7 -
coefficient of thermal conductivity i-th layer; «; -
coefficient of thermal diffusivity i -th layer; R ;,R; -
inner and outer radii i -th layer; i=1,2...n.

Now consider n-layered hollow cylinder and
boundary value problem

ﬂ: 3 li(rﬂj, Rj,<r<R i=12.n (1)
ot ror

or
With boundary conditions:
—=(Ry,t)+q=0;
a 6r( 0 ) q
aT,

’1n (Rn !t)+a(Tn (Rn 't)'TO): 0; (2)

or
Ideal contact is assumed between the layers:

Tia(Ra =T (Ript);

&(Ri.pt): 4 %(Ri—lvt) ,1=2,.,0.(3)

}L.
1 or

Initial conditions
T.(r0)=¢(r)i=1..n. (4

Solving the problem, it is possible to find the
temperature distribution in the layers of the suit and,
in particular, the change in the temperature of the
underwear space depending on time.

The passage of heat through a multilayer
spherical wall is described by a system of heat
conduction equations:

ITi(rt) _ a 19(5Ti(n t)) (5)
ot I ariz
Rii =<1 <R;, Where R_,R,-inner and outer
radii i- th layer,
t-time, a;-thermal diffusivity i-th layer,

(i=1,..,n)

The heat flux of density arrives on the inner
surface of the ball segment from the foot q:

aT.
Ao HRot)+a=0.  (6)
n
On the outer surface of the body, heat exchange
with the environment occurs according to Newton's
law with the heat transfer coefficient « :

aT,
/1n 3_I’n (Rn 't)+ a(Tn (Rn vt)'Tc): 0.

n

U]

We will assume that there is an ideal contact
between the layers, which is expressed by the
following relations:

Ti-l(Ri-l’t): T (Ri-l’t)’

oT. ot
A ar_ll(Ri-llt)z 4 a_rl(Ri-llt)'

i-1 i

(®)

i=2,..,n. At the initial moment of time, the
temperature of the telp is set

Ti(r0)=4(). (9

i=1,..n..

Thus, the process of heat passage through the
spherical segment from the body to the outer surface
is described by the boundary value problem with the
initial conditions given above.

When calculating, we took into account the
following criteria:

- the thickness of the layers of materials in the
package;

- coefficient of thermal conductivity and thermal
diffusivity of package materials;

- the density of the heat flow coming from the
body;

- ambient temperature;

- initial temperature of the package of materials;

- coefficient of heat transfer from the outer
surface of the package to the environment;

- the presence of an additional layer in the form
of thermal underwear and a woolen sweater.

When calculating, it was also taken into account
that a person has guaranteed thermal protection of the
legs, arms and head, that is, he is dressed in
accordance with climatic conditions.

The calculation results are presented in Figure 1
for imported materials and in Figure 2 for
domestically produced materials. These figures show
the dependence of the weighted average temperature
of the skin of the human body on the time spent at low
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temperatures (-20 ° C; -30 ° C; -40 ° C). It can be seen
from the above figures that at the initial weighted
average skin temperature of + 36 ° C for all packages
of materials, a sharp drop in body temperature is
observed at an air temperature of -20°C, -30°C, -40°C.

Analysis of the research results confirmed the
justification of using TKPM as cushioning materials
in the manufacture of a suit for servicemen of the
Arctic, since with all TKPM, the comfort of a
serviceman is provided for 2 hours of his stay in
climatic zones with an ambient temperature of -20 ° C
and -30 ° C, but comfortable conditions when it is in
the climatic zone at -40 ° C is provided only with the
use of TKPM AKR-622 / AKR218, the thermal
conductivity coefficient of which is the lowest,
namely A = 0.009W /m - ° C.

If for shoes and clothes the software developed
by the authors allows to formulate requirements for a
package of materials and ensure a comfortable state of
servicemen for the performance of their official
duties, then for the face, hand, big toe, comfortable
conditions are guaranteed without additional research
on the selection of packages of materials. fails.

The characteristics of the materials for gloves,
the use of which would be justified, is given in table
1.

The analysis of foreign experience has shown
that the so-called mitts are used together with gloves.

Mittens - gloves without fingers held on hand
with the help of jumpers between the fingers or due to
the plastic properties of the material from which they
are made. Mitts protect your hands from cold, but do
not hinder the movement of the fingers.

Initially, mitts were used to protect against the
cold when performing work that required finger
mobility. But starting from XVI1I century mitts began
to be used as a fashionable female accessory, ladies
wore mitts indoors, respectively, mitts performed
more an aesthetic rather than a practical function. This
fashion lasted even in 19th century... Both simple

knitted mitts and lace were used, and they could reach
in length both to the middle of the arm and to elbow...

In Russia mitts were used in 19th century and
were considered women's gloves. At the moment,
mitts are used as women and men, but still considered
to be more feminine accessory clothes... Women's
mitts can be decorated with various patterns...

In some models, the material may slightly cover
the fingers, in other models, the material covers only
the palm and back of the hand. Mitts can also cover
not only the palm, but also part of the hand, rising
more or less high.

There are different types of mitts: ordinary mitts
without fingers; mitts with a clip-on mitten; "Pipes"
without compartments for fingers and palms.

The peculiarities of the choice of materials for
gloves for servicemen in the Arctic are provoked by
the climatic conditions of this zone in order to
guarantee him comfortable conditions during the
entire period of use or his military duties. At the same
time, special attention was paid to ensuring the
comfort not only of the soldier's hand, but especially
the index finger of the right, if he is right-handed, and
of the left hand, of course, if he is left-handed. This
need is dictated by the specifics of the performance by
the military personnel of their duties, namely, to carry
out shooting, in which a more intensive cooling of the
index finger is provoked.

The use of mitts provides the soldier with
additional protection for the hand, and what is
especially important, for the index finger, while the
main protection is provided by the glove, and here the
authors test not only different wool, but also yarn,
forming it from one or double thread.

Possibilities of using nanomaterials capable of
thermoregulation and providing the skin of the hand
with a comfortable temperature, not less than 32 ° C.
Such studies are possible using the same software that
the authors developed and used for materials, the
characteristics of which are given in Table 3.

Table 3 - Characteristics of materials for the manufacture of gloves for military personnel in the Arctic

Materials used to make gloves Thickness mm Coefficient of thermal
conductivity,
AW/m°C

1 Single strand yarn:

1.1 From goat hair 0.7 0.015

1.2 Sheep wool 0.8 0.020

1.3 Camel 0.9 0.005

1.4 From dog hair 0.8 0.010

2. Two-strand yarn:

2.1 From goat hair 14 0.015

2.2 From sheep wool 1.6 0.020

2.3 From camel 1.8 0.005

2.4 From dog hair 1.6 0.010

3. A package of materials for the index finger of the hand, suede + yarn from one strand

3.1 when using goat hair 1.7 0.02/0.015
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3.2 when using sheep's wool 1.8 0.02/0.020
3.3 when using camel hair 1.9 0.02 /0.005
3.4 when using dog hair 1.8 0.02/0.010

4. A package of materials for the index finger of the hand, suede + yarn from two strands

4.1 when using goat hair 2.4 0.02/0.015
4.2 when using sheep's wool 2.6 0.02/0.020
4.3 when using camel hair 2.8 0.02 /0.005
4.4 when using dog hair 2.6 0.02/0.010
5 Material for the fingertip of the index finger of the
soldier’s hand - "'natural suede leather’” and for mitts

0.8 0.020

With the help of the software developed by the
authors, graphs were constructed characterizing the
condition of the skin of a soldier's hand for four
ambient temperatures, namely: - 100C, -200C, -300C,
-400C from the time he spent at the post, but not less
than 1 hour. The figures show the temperature values
of the skin of the hand, characterizing the various heat
sensations of a serviceman, namely, comfort 32.7 ° C,

slightly cool 23.7 ° C, cool 20.8 ° C, cold 16.1 ° C,
very cold 15.2 ° C, pain 10.4 ° C (frostbite). At -10 °
C, a comfortable state is provided only by a suede-dog
hair package (double thread), and for -20 ° C, -30 ° C,
- 40 ° C, none of the materials under study and their
packages together with natural fur "winter" do not
guarantee comfortable conditions for servicemen.
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a) Change in the temperature of the skin of the hand when using goat hair yarn from 1 strand and 2 strands for
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Figure 1 - Characteristics of the state of comfort of the hand (skin) of a serviceman when he is in various
climatic conditions: curve 1 -at-10°C, curve2-at-20°C, curve 3-at-30°C, curve4 -at-40°C
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Figure 2 - The results of calculations of the weighted average temperature of the skin for bags consisting of
imported materials at ambient temperatures: curve 1 -20 ° C, curve 2 - 30 ° C, curve 3 - 40 ° C.
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Figure 3 - The results of calculating the weighted average skin temperature for bags consisting of

domestically produced materials at ambient temperatures: curve 1 -20 ° C, curve 2 - 30 ° C, curve 3 - 40 ° C.
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Conclusion temperatures, namely, curve 1 at -10 ° C, curve 2 at -

Has been proven that the main criterion for the
comfort of a suit of servicemen in the Arctic when
they are in different climatic zones is the coefficient
of thermal conductivity;

The possibility of using the software product to
substantiate the choice of material packages for the
suit of the Arctic military personnel in various
climatic zones was confirmed;

High coincidence of the calculated values of heat
loss from the surface of the tested jackets with
experimental data was achieved, which confirms the
legitimacy of using the software product developed by
the authors for a reasonable choice of material
packages for a suit of Arctic military personnel
located in different climatic zones;

It has been proven that the use of domestic
nanomaterials and nanotechnology as linings for suits
for servicemen in the Arctic during the period of the
need for import substitution due to sanctions has
confirmed their high quality and efficiency, which
allows expanding research and their production with
the presence of basic criteria that form a comfortable
state in within two hours in any climatic zone.

Consequently, the results obtained substantiated
the high efficiency of using the software for a
reasonable selection of packages of materials for
gloves and other sets of suits for Arctic servicemen
and confirmed the need to continue research on the
selection of such materials that would provide them
with a comfortable state in a given temperature regime
for at least one hour.

For the packages and materials shown in Table 3,
curves are plotted characterizing the state of comfort
of the soldier's hand for the following ambient
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Introduction
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The rapid development of digital technologies
leads to radical transformations not only in the
economy, but also in society itself. So, due to the
reduction of information costs, digital technologies
significantly reduce the cost of economic and social
transactions for the state, companies and individuals,
promote innovation, in which transaction costs
become practically zero, and also dramatically
increase efficiency: existing activities and services
become cheaper, faster or convenient. And finally,
digital technologies facilitate integration: people get
the opportunity to use services that were previously
unavailable to them [1].

In parallel, the information market is being
formed, which is characterized as a pool of social,
legal and economic relations developing in the field of
sale and purchase and exchange of information
products between consumers, producers and
intermediaries. This approach enhances the
dominance of the information industry in the economy
of a number of countries, the sphere of production and
services is becoming more and more knowledge-
intensive and innovative [2].

Over the past decade, the above processes not
only led to fundamental changes in business models
and the nature of consumer behavior in the modern
economy, but also created the basis for the

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2021.01.93.49

transformation of a wide range of social processes,
including high-tech production [3], economic activity,
financial ~services, educational concepts and
standards, areas of entertainment and leisure. This
infrastructure, based on electronic interaction, is
becoming a new vector in the development of the
global economy, which acquires the status of digital
as an economic activity based on digital technologies
[4].

The past decade has seen a rapid development in
digital technology. The population with access to the
Internet increased between 2005 and 2016. from 1 to
3.4 billion people, covering more than 40% of the total
population of the planet [5]. The number of
households in developing countries with a mobile
phone is higher than that with access to electricity or
clean drinking water. Almost 70% of those in the
lower quintile of the population own mobile phones,
while in high-income countries this figure is 98% [1].

Existing  methodological approaches to
managing technological changes are focused mainly
on a clear link to industries, large industrial companies
that search for and implement new technological
solutions in the field of production, new materials to
achieve local (niche) competitiveness through their
own sources of funding or borrowed funds ... At the
same time, mechanisms for interaction with the state
(regional) level on the management of technological
change processes arise only if companies are included
in the state (departmental) development program and
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receive funding opportunities from the budget. In all
other cases, the strategies (programs) of socio-
economic development at the regional level take into
account technological changes indirectly, based on the
existing trends in the development of industries
through the growth of labor productivity and
investment in fixed assets, without a clear idea of the
intentions of industrial companies to change
production technologies, transfer on the sixth
technological order, competitive positioning of
business in the global and national commodity
markets.

However, the deepening contradictions between
the processes of global competition and regional
economic integration, going beyond the management
of the competitiveness of individual local industrial
industries, involving all participants in the full life
cycle of products (LCP), necessitate a deeper study of
the management of technological changes in business,
especially for the territories of resource regions. ... In
these conditions, the regional management system
should be aimed at optimizing the development ratio
of the existing basic sectors of specialization of raw
material regions (resource and raw materials,
infrastructure) and the formation of new sectors of the
innovation and economic system that can not only
withstand the global challenges of the world economy,
but also ensure sustainable economic growth. on the
basis of a change in the system of rights and
responsibility between government entities and
business entities for the technological development of
the region, the transition to technologies of the sixth
technological order. The study of world scientific,
technological, economic and social trends allows us to
distinguish two types of global challenges that cause
the objective need to change the management formats
of the regional authorities of resource regions and the
mechanisms of interaction with business.

The transition to digital economy technologies is
significantly determined by the innovative and
technological activity of enterprises (organizations)
that claim in their activities to change the strategic,
market repositioning on world, national, regional
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The introduction of technological data is aimed
at the regional economy will provide a wide sectoral
coverage (basic infrastructure industries; resource and
raw materials industries; high-tech industries) and
maximum synergistic effects of development, such as
reducing the level of negative impact of economic
activities (production and consumption waste;
emissions of pollutants into the atmosphere air;
discharges into water systems) on the natural
environment and public health; biodiversity
conservation; the formation of new markets (services
for  biological treatment, water recycling,
environmental and safe waste management, secondary
raw materials and finished products based on waste
and waste processing); ensuring energy efficiency;
transition to new technological structures;
preservation of the environment and ensuring the
safety of life [6].
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