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Abstract. The article substantiates the need for economic growth for the
country, analyzes the economic indicators of the Russian and Chinese economies,
presents a methodological approach to a comprehensive assessment of the
development of countries, and, based on linear regression analysis, identifies the
economic sectors that have the greatest impact on the countries’ GDP growth.
The expedient development of innovative cooperation between Russia and China
is substantiated as a factor for the further economic growth of both countries.

Keywords: economic growth, factors of economic growth, sanctions,
comprehensive assessment, linear regression analysis.

The main goal of the country’s economic policy is to ensure sustainable growth
rates for the economy. Economic growth, reflecting the quantitative increase in
created products, facilitates the solution of problems of limited resources, con-
tributes to improving the well-being of the population and the implementation of
large-scale socio-economic development programs. [4]
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The economic growth of the Russian economy for many years was ensured by fac-
tors such as increased price competitiveness of products based on the devaluation of
the ruble and favorable conditions for international trade in commodities. [1]

But as conditions on the global energy market worsened, Russia became ex-
tremely vulnerable. [2]

In the context of the introduction by Western countries of anti-Russian sanc-
tions, which are aimed at undermining strategically important industries and the
international isolation of Russia, the supply of goods and technologies important
for industrial enterprises has been disrupted, supply chains have broken down, and
problems have arisen in international payments. Thus, anti-Russian sanctions are
a threat to economic security and a negative factor for the economic growth of the
Russian Federation.

Under the current conditions, Russian entrepreneurs began to reorient their
economic ties to Asia. In 2022-2023 Economic ties with China are developing
rapidly. In this regard, the scientific community faces the urgent task of identi-
fying the factors that most influence the economic growth of Russia and China
and identifying areas of cooperation between these countries that will allow both
countries to develop effectively.

Economic growth is the result of the complex influence of various factors (fi-
nancial-economic, socio-cultural, political, natural resources, scientific and tech-
nological, etc.). This involves conducting a holistic and multidimensional assess-
ment of the factors causing economic development. Assessing economic growth
gives an idea of the dynamics of economic development in various areas and the
effectiveness of government policies.

In our opinion, to identify the factors that most influence the economic growth
of the country, a comprehensive assessment of indicators that reflect the main
characteristics of activity in various sectors of the economy should be used.

To identify success factors for the economic growth of Russia and China, 37
indicators were used, which are divided into 4 areas: economic foundation for
development, resource and transport conditions, foreign economic sector, scien-
tific and technical potential. The selected indicators are representative, and their
quantitative values are taken from World Bank statistics.

Following the requirements of the comprehensive analysis methodology, it is
proposed to assess economic growth factors in a logical sequence of solving indi-
vidual subtasks. [3]

At the first stage, the most important areas of the economy that influence the
economic growth of the country and are subject to analysis are selected.

At the second stage, the selection of quantitative indicators characterizing the
development of the economy in the areas selected at the first stage is carried out.
Each of these areas is characterized by a wide variety of indicators.

10 || International Conference
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At the third stage, growth indices for indicators in each sector of the economy
are determined.

At the fourth stage, generalizing integral indicators characterizing the selected
sectors of the economy are calculated. We believe that generalizing integral indi-
cators characterize the level of favorability of factors in each sector of the econo-
my; they are determined using the formula:

Jus = V- K,

where K; - private indicators characterizing the economic sector;

n — number of private indicators;

lus - a general indicator characterizing the degree of favorability of the eco-
nomic sector.

At the fifth stage, a comprehensive indicator of the development of the repre-
sented sectors of the economy is determined.

At the sixth stage, regression analysis is carried out to determine the most sig-
nificant sector of the economy for economic growth.

Indicators characterizing various spheres of the Russian economy are present-
ed in Table 1.

Generalizing integral indicators characterizing the areas of the Russian econo-
my selected for assessment are presented in Figure 1.
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Figure 1. Trends in the dynamics of the Russian economy for 2011-2020.

Period 2011 - 2014 Characterized by increased global demand for raw mate-
rials, especially energy and mineral resources. This contributed to an increase in
exports and was a factor in economic growth. High energy prices and increased
export revenues have had a positive impact on the development of the Russian
economy. During this period, GDP, general indicators in all studied areas, and a
complex indicator tended to grow.
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Table 1

Indicators characterizing the development of the studied areas of the Rus-

sian economy

Cipepe sonommi|  TTokasaTe SKOHOMIKH CTpaitbi Euninua 2010 2015 2016 2017 2018 2019 2020
BBII (v sonn. CIIA) | 152491670 | 1363482.18 | 1276786.34 | 1574199.36 |1657328.76 [1693114.99 | 1493075.89
BBIT na ayiny nacenenis (o, CIUIA) 455047 | 801645 | 809439 | 8817.05 | 9905.41 | 10143.86 | 10408.72
Vposers udpasitnn % 6.85 1553 7.04 3.68 2.88 447 338
Jlomn BBIT Poccun s miposom BBIT % 229 1.81 167 193 1.92 193 175
Ocrosibie ‘1"’“"‘;_([')‘ npouenTax ot B % 21.63 20.61 21.88 21.98 2065 2090 21.56
et i et o BB (8 11po) % 30.00 29.79 29.17 30.67 32.55 32.15 29.72
HazorooGaoxertite (s npoueirax ot % 13.00 10.60 9.20 10.30 1150 10.90 10.80
Jloxonst acenenis (s npouentax or % 26.10 2450 2430 24.50 27.50 27.50 27.70
Cetberoe Xo3iiCTBO, phGOI0BCTEO (B v 13 87 184 355 339 153 400
or BBIT)
PaGouas cina (v wen.) 75.88 75.12 75.18 74.61 7450 73.60 73.06
Tlaccammperie asnanepesosKi (s wen) 43.86 76.85 77.46 89.37 99.33 108.86 62.45
T'py30Bbie aBharepenoskil (v T-kM) 353158 | 476105 | 586320 | 684523 | 681061 | 648100 | 431460
Kesesmo0posKHIE rpysoneperokin (vt T-kar) 2011308.00 [2304758.60 | 2342589.50 | 2491875.90 |2596879.70 [2601928.10 | 2544827.90
)KC"C““’"“P“";’;‘Zi:fm‘”"“"ﬁ ™ (v wen.) 139028.00 | 120413.00 | 124461.00 | 122920.00 | 129370.70 | 133380.87 | 78134.70
Mopckoii |py3ms:|}i Tpanciopr | EAHMIMLGL H3MepeHi b
20-(yTonom axmrmaze | 3318499.00 |3662986.00 | 369338100 | 4107713.00 |4726742.00 |4966817.00 | 4921313.00
ute
Pecypeo-tpaticriop JoGhia e Toicsua Gappencii | 10378.62 | 11086.60 | 1134206 | 1137368 | 1156243 | 11679.00 | 10665.79
e yeson TIpOi3BOIICTRO DIEKTPODHEpTHI Tepaparr-yacs 1038.03 106754 | 109097 | 109118 | 110920 | 111814 1085.42
TIpoi3BOCTBO 3ePHOBLIX . Metpiucciix oy 59.62 102.44 117.75 131.29 109.84 117.88 130.04
JloBurua rasa (s1p KyG. M) 598.39 584.44 589.28 635.56 669.11 679.03 638.45
JloGsria yras (u7h ToHH) 32294 37248 386.61 401.96 44126 440.66 39975
JloGhrta senesioii pyaw! (rutc. Tou) 95500.00 | 101000.00 | 101000.00 | 95000.00 | 96100.00 | 97500.00 | 100200.00
TIponssosctso cram (ruic. Toun) 66300.00 | 69400.00 | 69600.00 | 7296820 | 72099.00 | 7172920 | 71621.00
TIpou3B0ACTBO amoMHAIA (tsic. Toin) 3047.00 | 352900 | 356100 | 3584.00 | 3627.00 | 3637.00 3638.00
JIoGhi4a PeAKO3EMEILHBIX METAILI0R (ronn) 149500 | 231200 | 310000 | 250000 | 2600.00 | 2600.00 2600.00
IKeIopT T0BIPOB (v o, CIIA) | 400630.00 | 341419.00 | 281710.00 | 352943.00 | 443914.00 | 419721.00 | 333530.00
¥mopr Tosapos (v o, CIIA) | 248634.00 | 193019.00 | 191493.00 | 238384.00 | 248856.00 | 253876.00 | 240088.00
u Tpsvsie e (. nonn. CIIA) | 43167.78 | 685297 | 3253890 | 28557.44 | 8784.85 | 31974.77 | 947881
°°"""::;‘::" Jron TloprdeibHbIc HuBeCTHLMH (k. zown. CIIA) | 1495.24 2642321 | 236128 | -7982.8 7593.19 | -12686.29 | 25295.80
Obuunii srewnii 1011 (v, nonn. CHIA) | 41788640 | 49219114 | 53522517 | 51920254 | 477785.39 | 48579331 | 460933.94
Banoriie it 3010The pe3eppsi | (v o, CIIA) | 479222.00 | 386043.00 | 377052.00 | 432731.00 | 468645.00 | 555179.00 | 596770.00
3axBKH Ha aTCHTH urryxa 42500 45517 41587 36883 37957 35511 34984
Komtaeerso necezopateett 5 obaacr| (st wen) 3081.08 300811 | 295221 282153 | 278433 | 274667 2721.68
 HHIOKP
Pacxomut va HUOKP (s npouentax o % 113 110 110 Ll 0.99 1.04 1.09
BBID
Hayso-rexinsee Cramuitn o e urryxa 33855 51084 60205 67396 76145 87168 89967
it Oxenopr - WHHOR IPON| (1 o, CINA) | 37539.03 | 5445633 | 4436933 | 4337669 | 5025106 | 54018.09 | 30684.76
OBLie T0Cy AapCTBHIbIE PACXOLbI HA
oGpazoRarite, Beero (B MpoIEHTaX oT % 3.85 3.83 3.76 469 4.68 3.51 3.70
Posurtu 3a uH‘leJm]:ll(-[r)yn.leyio cobers| (wumi. aour. CLIA) | 48418 563385 | 499736 | 597977 | 6288.17 | 6866.16 6809.07
cnmocTs

During the period 2015 - 2016. GDP and aggregate indicators in four areas
decreased. At this time, world oil prices fell sharply. The sanctions announced to
Russia caused negative processes in the Russian economy, which led to a decrease
in the country’s budget revenues and a decrease in foreign exchange reserves, de-
valuation of the Russian ruble and increased inflation. All this negatively affected
the lives of the population.

Period 2017 - 2019 was characterized by the restoration of the global econom-
ic situation. Rising oil prices contributed to economic growth in Russia. During

12
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this period, more attention was paid to science, technology and innovation, includ-
ing the financing of R&D and the training of scientific and technical personnel,
which contributed to increasing the innovative potential of the economy. In 2020,
due to the pandemic, there was a decline in many indicators in all areas of the
economy, which negatively affected Russia’s economic growth.

Indicators characterizing various areas of the Chinese economy are presented
in Table 2.

Table 2
Indicators characterizing the development of the studied areas of the Chinese

economy
Cipepe axonommcn] __ TlokasaTean KoHOMHKI cTpart Eunna 2010 2015 2016 2017 2018 2019 2020
BBII (wn.tonn. CLUA)| 608719172 | 11061573.20 | 11233314.02] 12310491.18 | 13894907.49 1427996849 14687743.56
BBII na aynry Hacenenus ( monn. CLIA) 10674.99 9313.02 8704.89 10720.33 11287.35 11536.26 10194.44
Vposes nidnit % 318 144 2.00 1.59 2.07 2.90 242
Jlons BBIT Kuras B muposom BBIT Y% 9.14 14.71 14.69 15.12 16.06 16.28 17.24
Ocnosiisic ponast (8 npoucirax ot BBIT) % 4393 42.00 4155 41.36 4284 0282 4249
Sxonommiccknit [T -
[POMBILLICHHOE IPOI3BOACTEO. (B HpOLEHT) .,
ynzavent x ox BBIT) % 46.50 40.84 39.58 39.85 39.69 38.59 37.84
Hazoroobroentie (s npouentax ot BBIT) % 1020 9.40 9.10 9.40 9.10 8.50 8.10
| Jloxoibi Hacesiennst (B mporienTax ot BBIT)| Y% 11.20 16.00 15.60 15.90 16.50 16.10 14.10
Centheroc x03fiCTB, PHIGOIORCTRO (5 oL " o5 30 06 a6 Tos e 70
enrax ot BBIT)
Padouas cina (v wen) 77406 78071 780.52 778.67 775.32 75145
Tlaccaxupakne apanepesoskit (v uex) 266.29 436.18 487.96 55123 659.63 41726
['pysoBsic asnancpesoski (v T-in) 17193.88 | 19805.63 | 2130459 | 23323.61 25394.59 | 1926424
JKene3HoI0posKHbIE TPY30TIePeBO3KH (MITH T-KM) 2764413.00 | 2375430.00 | 2379230.00 | 2696220.00 | 2882100.00 | 3018200.00 | 3154300.00
”‘e"“"°"°p°”<""‘“0’;')i°°“"‘“P°“”“ TRAET] (o wen) 791158.00 | 1109312.00 | 1160059.00 | 1266681.00 | 1361715.00 | 1438606.00 | 328251.00
E i ussepei
Mopckoii rpy30Boii TpaHcropT us B 20-pyrosom 2| 140552400 199839517 | 207160932 | 224117874 | 234618700 | 243560000 | 246040000
, Kensaente
e yerom JloGka Hedi Tuicnua Gapperieii | 496.34 618.17 614.70 614.07 609.99 613.43 616.63
T1pou3BOACTBO YICKTpOIHEpTHIL Tepasarr-uacs | 407697 430884 | 3999.16 | 384586 | 380204 | 384831 3900.70
TIpOU3BOJCTEO 3EPHOBBIX (vums. X“:O'::)"“'(” 481.56 557.42 618.17 614.70 614.07 609.99 613.43
Jlobbrua rasa (wap Ky, M) 9654 135.67 137.94 14920 16142 176.74 194.01
JloGkia yra (v ToRH) 342845 374654 | 341060 | 3523.56 | 3697.74 | 384633 | 39018
JloGuua skenesioft pyst (riic.tomn) | _1077705.00 | 1381288.00 | 1280893.00 | 1229373.00 | 763374.00 | 844356.00 | 845000.00
TpoussozcTao cram (riic. Tonm) | 637229.90 | 803825.00 | 807609.40 | 870740.90 | 92903840 | 995418.90 | 1064766.80
[lpon3BoaCTBO amoMHHHA (ThiC. TOHH) 16244.10 31518.15 32698.08 35189.10 36447.29 35043.60 37080.40
JI0GbI'1a PEAKO3CMEILHBIX MCTALIOB (rorm) 89200.00 | 105000.00 | 105000.00 | 10500000 | 120000.00 | 132000.00 | 140000.00
DKCIOPT TOBAPOB (wn. ponun. CHIA) | 1577754.00 | 2273468.00 | 2097632.00 | 2263346.00 | 2486695.00 | 2499457.00 | 2589952.00
Vinmopr Tosapos (vn.tonn. CLLIA)|_1396247.00 | 1679566.00 | 1587925.00 | 1843792.00 | 2135748.00 | 2078386.00 | 2065964.00
" Tpamsic wnpeermun | (win. o CIIA)| 24370343 | 24248933 | 174749.58 | 166083.76 | 235365.05 | 187169.82 | 253095.62
oy ToprensHsie nupecTHLM (s somn. CLIA) | 24038 44227 | 66470.06188 | 52270.61675 | -29497.7931 | -106873.526 | -57947.6454 | -95539.0199
OGuuii prewmmuii goar (wn.tonn, CLIA)| 74273748 | 1333768.99 | 1413904.27 | 1704593.81 | 1961562.46 | 2114161.99 | 232675131
BanioTisic 1 3070THe peseprit (v, nonn. CLIA)| 2913712.00 | 3405253.00 | 3097658.00 | 3235682.00 | 3168216.00 | 3222895.00 | 3357241.00
Sansin a narcHTE rmya 391177 1101864 | 1338503 | 1381594 | 1542002 | 1400661 | 1497159
Komiecrso “cc“e"‘é’)’]‘g'f“e” oGmactn HU| (o en) 884.59 1150.82 1196.69 1224.78 1307.12 1471.25 1584.87
Pacxozt 1ia HIOKP (wn.tonn, CLIA)|_ 104090.50 | 227867.99 | 235898.82 | 260980.67 | 297349.11 | 319870.61 | 352504.18
Hayuo-texmec |_CTATSH B Hayso-rexineckiny skypiianax wryka 308768 405811 436078 468045 531109 610458 | 6697443

i roTemman | DRCTOPT BHICOKOTEXHOMOTHINOI NPOAYKLI
u

OBliLie FOCY AapCTBEHHbIC PAcXOAbl Ha 05pa

30Batie, eero (B npouenTax ot BBIT)

PORITH 32 HHTEIUIKTYATTRHYIO COOCTREHHOC
T

(wan. o, CHIA) | 474347.23 65221246 | 594520.85 654156.80 731318.63 | 715302.94 | 757458.88

% 3.75 3.81 3.76 3.67 3.54 3.54 3.57

(mmn. gomn. CLIA) | 13039.55 22022.37 23979.58 28746.48 35782.95 34370.47 37870.65

Analysis of the data in tables 1 and 2 allows us to conclude that in the period
from 2010 to 2020. China’s GDP has grown significantly, in 2010 China’s share
was about 9.1% of world GDP, and by 2020 it increased to 17.2%, which allowed
China to take second place in the world in terms of GDP. Russia’s economic
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growth over the period under study was relatively slow. At the same time, Russia’s
share in world GDP decreased from 2.3% in 2010 to 1.8% by 2020.

Generalizing integral indicators characterizing the areas of the Chinese econo-
my selected for assessment are presented in Figure 2.

13

1,2

Ll \——*\
! NS— -
0,9

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

e=@==BB[] ==@==KOMNIEKCHBIN NOKa3aTEND 30Ha

Figure 2. Trends in the dynamics of the Chinese economy for 2011-2020.

During the period 2011 - 2014. generalizing and complex indicators, as well as
GDP, tend to grow, which indicates the relative balance of all spheres of the Chi-
nese economy, ensuring high rates of economic growth. This is due to increased
investment in infrastructure and public services, including high-speed rail, roads
and bridges. Financial support was provided for the acquisition of advanced ed-
ucational equipment and technologies, which contributed to the development of
education and improving the quality of personnel training. Promoting financial
system reform has allowed interest rates and exchange rates to be flexibly adjusted
in accordance with market supply and demand. Free trade agreements concluded
by China with a number of countries have made it possible to simplify trade pro-
cedures and develop foreign economic relations.

During the period 2015 - 2016. There is a deterioration in macroeconomic
indicators and indicators characterizing the foreign economic sphere of the econ-
omy. During this period, the Chinese government, responding to excess capacity
and financial risks, initiated structural changes aimed at eliminating production ca-
pacity and reducing leverage, closing enterprises that did not meet environmental
and energy standards, and encouraging mergers and reorganizations to implement
a policy of eliminating production facilities. capacity. This led to some industrial
restructuring and helped improve the long-term sustainability of the economy, i.e.
factors of economic growth for the future were identified.

In the period 2017 - 2020, GDP and the summary and comprehensive indi-
cator signal the recovery and growth of the Chinese economy. The contribution
of scientific and technological potential during this period is relatively high. The
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use of new technologies has stimulated the rapid growth of the digital economy.
The widespread adoption of technologies such as big data, cloud computing and
blockchain has made the digital economy one of the engines of China’s economic
growth from 2017 to 2019, and Chinese investment and innovation in new energy
have made significant progress. The development of clean energy technologies
such as solar and wind power has not only stimulated the development of new
energy, but also helped reduce environmental pollution. 2020 saw fluctuations in
the economy caused by the «new corona» epidemic, which led to disruption of
global supply chains and weakening demand, which in turn affected the Chinese
economy.

The results of regression analysis of the influence of the studied economic
sectors on economic growth in Russia are presented in Table 3.

Table 3
Assessment of relationships between economic growth indicators in Russia
O 9
No Sel:l;f::;;f Regression level |R-square criliglilz:; F criitel:i(:)enn:(:)l) Conclusion
1 Economic 1 y_ 456.0558x| 0.034 | 0278 0.527 unimportant
foundation
Resource and
2 | transportation | Y=1.861X-0.878 | 0.250 2.660 1.631 unimportant
conditions
Foreign economic
3 sector of the | Y=0.493+0.489X| 0.723 20.868 4.568 most important
economy
Scientific and .
4 . .| Y=2.826X-1.844 | 0.416 5.694 2.386 important
technical potential

The conducted linear regression analysis of different spheres of economy as
independent variables and GDP as dependent variable shows that for the Russian
economy the most important factor of economic growth is the development of
foreign economic sphere of economy, because the value of R-square of the model
is 0.723, which explains the reason of 72.3% of changes in GDP. The F-test of
the model showed that the model passed the F-test (F=20.868, p=0.002<0.05),
which means this sector of the economy should have an impact on GDP and the
final analysis of specificity shows that the value of the regression coefficient of the
foreign economic sphere of the economy is 0.489 (t=4.568, p=0.002<0.01), which
means that it will have a significant positive relationship with GDP.

Further linear regression analysis allowed us to conclude the importance of the
development of scientific and technological potential for the Russian economy,
as the value of the regression coefficient of scientific and technological potential
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is 2.826 (t=2.386, p=0.044<0.05), which means that scientific and technological
potential will have a significant positive relationship with GDP in the future.

The results of regression analysis of the influence of the studied areas of the
economy on economic growth in China are presented in Table 4.

Table 4
Evaluation of the relationship between the indicators of economic growth in
China
Areas of economic . Fisher Student’s .
No. security Regression level | R-square criterion F| criterion t(b1) Conclusion
1 Economic Y=0.502+0.592X | 0.297 3.388 1.841 unimportant
foundation
Resource and
2 transportation Y=0.337+0.740X | 0.344 4.202 2.050 unimportant

conditions

3 | Bxtemalsectorof |y ecri0010x | 0201 | 3277 1810 |unimportant
the economy

4 | Scientificand I cex0483| 0672 | 16366 4.045 important
technical potential

The analysis of the indicators presented in Table 4 allows us to draw the fol-
lowing conclusions. In linear regression analysis with S&T potential as the inde-
pendent variable and GDP as the dependent variable, the R-square value of the
model is 0.672, which means that S&T potential explains the cause of 67.2% of
changes in GDP. The F-test of the model showed that the model passes the F-test
(F=16.366, p=0.004<0.05), that is, it shows that scientific and technological ca-
pability should have an effect on the relationship of GDP. S&T capacity has a
regression coefficient value of 1.459 (t=4.045, p=0.004<0.01), which means that
S&T capacity will have a significant and positive effect on GDP.

Thus, for the Chinese economy, the most important area in GDP growth is the
development of scientific and technological potential. It is the one that will have a
significant positive impact on economic growth.

The growth of the Russian economy, to a large extent, depends on foreign eco-
nomic relations, but scientific and technological potential has a significant positive
relationship with GDP. Therefore, the development of scientific and technical po-
tential will be a factor of economic growth for the Russian economy.

In our opinion, further mutual cooperation between China and Russia should
concern the scientific and technological sphere. It is innovative cooperation that
will bring benefits to both sides. The potential of science and technology is recog-
nized as the main engine of growth in both countries, and emerging industries such
as the digital economy and new energy are laying a solid foundation for the future.
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Therefore, continued focus and investment in innovation will play a key role in
future economic strategies, laying a solid foundation for sustainable growth.
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Abstract. the authors analyze modern trends in AI and Big Data, the ongoing
ICT transformation, ongoing startups and greenfields in the field of digitalization
of the world economy, the evolution of globalized national industries, which in

18 || International Conference



FEABEFRIRARF: BRI R4

the post-Covid recovery require new approaches, business models for the post-
industrial “knowledge economy” and * consumer economy,” which determine
the vectors of alternative paths for sovereign states seeking to reduce the level of
influence on them of global governance structures and transnational actors who
are trying to preserve the ideas of hegemony and colonial development between
the metropolises and their serving peripheral areas in the further disintegration of
the “American world.” third world.”

Keywords: ADF, Al, Big Data, ICT industry, alternative reality, additional
reality, marketplace, megaverse, ecosystem, innovation, Russia, USA, China,
decoupling, LML (large language models), chats, bots, neural algorithms, network
solutions, machine learning (ML), Industry 4.0., generative intelligence.

The world is sliding increasingly into an era of geopolitical instability and
economic volatility, where, apart from talk about a “new global world order”,
starting with the 1991 speech of the same name by the Club of Rome, including
the incyclicals of the Popes and various neophytes and children of Sodom from
Baphomet to the reptilian color, no one wants to admit that the institutions of
global governance and the latest scientific and technological revolution are of little
use, and the ambitions of the ruling elites, even through their complete dissolution
in transnational value chains, are worth nothing in the post-Covid recessionary
recovery of the world economy [1].

Therefore, talk about “peaceful priorities” and about building new frameworks
of international treaties for the control of nuclear weapons or hypersonics, as a
fatal and so far insurmountable military threat to the dominance of the Anglo-Sax-
ons, remains good intentions, especially when everyone is declaratively trying to
whitewash their accelerated plans for military development (Joe Biden signed the
US military budget for 2024 in the amount of a record 886.3 billion US dollars)
[2]. It has already included 800 million for Ukraine, but the main expenses are
on the creation of new technologies and industrial capacities for the American
military-industrial complex, assistance to Israel and the completion of the Patriot
complexes (there are no more than 65 of them left inside the United States so far),
which are hastily exported from Japan to assistance to the Jewish state and expose
the missile defense system of the Asia-Pacific region, especially on the eve of
the elections on the island. Taiwan and on the eve of the loss of the Kuomintang
party there). At the same time, China, which is rapidly developing reforms within
the PLA (the People’s Liberation Army of China a year earlier than the stated
plans, by 2027, after the 20th Congress of the CPC) also strives for dominance in
the regions of Asia and to squeeze out the countries of the small Asian NATO (
Japan, South Korea, Singapore and Australia in East Asia) from waters under its
control and zones of responsible military construction (on natural and man-made
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islands) and to block potential assistance to island China if the capitalist party
(Kuomintang) still wins the winter elections and we will talk about the clash of
interests of the United States and China over the future of the rebellious island [3].

Therefore, the decoupling of the technological divorce between the USA and
China in the global ICT industry, which has been going on for about 5 years,
is hitting both empires by paralyzing commercial and technological activity,
strengthening the factors of currency wars and protectionist measures prohibited
in the WTO, but skillfully implemented by China in the fight for “brain drain” and
for the accelerating “capital flight” from the countries of the “golden billion” to
the nanoclusters of the Middle Kingdom [4]. Moreover, until the world becomes
primitive, that is, devoid of technology and ambitions of total global dominance
or zonal military-currency-technological-innovative development, no decoupling
can formally end - any new product in both hemispheres is stolen and copied
technically through a set of appropriate substitutes similar quality, but different
levels of configurations and applied NBICS solutions (nature-like technologies)
[5], which will increasingly be polarized according to the “friend or foe” prin-
ciple and build new contours of team play with different levels of competence
involvement. And political loyalty, as well as economic expediency in such situ-
ations, will predetermine a new architecture of relations, fragmenting globalized
leading industries and returning them to the level of sovereignizing states in their
post-pandemic recovery [6].

Therefore, ideas about new principles and rules of the global world order will
increasingly resemble the redistribution of markets for raw materials and technol-
ogies, which will provide future safe and not very logistics chains to those states
that managed to snatch their share of income in global GDP and managed to stop
their technological assimilation by Western big tech and eastern unicorns. Here it
is necessary to always monitor the statements of the “magnificent seven” Apple,
Microsoft, Alphabet, Nvidia, Amazon, Meta and Tesla, which I will always look
at the flagship Sam Altman from the Open Al company [7], who announced on
his world tour with celebrities about the possibilities of revising the results in-
volvement of Al and the role of decoupling, which only manages, de facto, to “hit
the tails” of already taken technocratic decisions, but is unable to stop either the
“explosive growth” in the digital reindustrialization of the new infrastructure of
man-made vulnerabilities, or to polarize any state as the undisputed leader of ICT
dominance [8] in all areas of the commercial and consumer segment of Al prod-
ucts (“Internet of things”, 3D printing, virtual and augmented reality, metaverses,
digital platforms of payment systems, marketplaces, “smart” and “energy-saving”
houses and cities of “closed loops™ of cooperative development, “man-machine”
ecosystems, cloud services, data storage and transmission in Big Data, crypto
communications, quantum computing, 5G and 6G+ communications, hydrogen
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energy and hybrid development of the automobile industry and solar panels for
renewable energy sources energy sources) [9] in Industry 4.0 of the upcoming
robotic-humanoid system). At the same time, search engines such as Google are
not lagging behind in the race with Amazon to snatch victory and become lead-
ers against the backdrop of the Anthropic startup, investing in it by 2 billion US
dollars and setting the tone for the whole variety of cloud solutions for virtual net-
work clients of modern big tech, as the main tech giants generated Silicon Valley
is in the process of creating chips and computers for the needs of the financial,
gaming (avatars and their own android drawn personalities with a different set of
properties) and in the military space industry [10].

Therefore, the United States is meeting the Japanese halfway, having previ-
ously seized control of Hollywood, allowing them to create, for NATO break-
throughs, including a metallurgical union, part of the growing American-Asian
strategic partnership “for their own” based on the merger of US Steel and Nippon
Steel Corporation, which is carrying out this deal for 14.9 billion US dollars, while
hoping that the Japanese management of the metallurgical monster being created
will overcome Korean, Indian and especially Chinese pressure on the metallur-
gical markets and increase global steel production from 66 to 86 million tons per
year, bypassing the Indian ArcelorMittal (69 million tons per year) and become
the only pursuer of the leader, the Chinese Baowu Steel Group (132 million tons
per year) [11]. This means that in decoupling, the struggle for metals will intensi-
fy, as the main infrastructure component of new gadgets, tablets, mobile and vir-
tual devices for personal use (including neural networks and chipping the brains of
their clients, which is now allowed in some English-speaking countries in search
of the optimal combination of human brains and machine copying his skills) [12].

Russia, too, analyzes the risks of growing military tension not only in the
northeastern military district of Ukraine, but also understands that increased
spending on new types of weapons and telecommunications in the post-industrial
development of the “knowledge economy” will be inevitable and allows 7 out of
20 companies [13] as leaders trading on the Moscow Exchange for 2022-2023 in
terms of total trading volume, adjust traditional commodity sectors in support of
ICT and metallurgical development. In particular, it looks like this, after the raw
materials and banking traditional four (Sberbank (Moscow, 3.14 trillion rubles),
Gazprom (St. Petersburg, 1.22 trillion rubles), Lukoil (Moscow, 1 .13 trillion
rubles), VTB (St. Petersburg, 0.685 trillion rubles) are metallurgical companies
(Polyus, (Moscow, 0.595 trillion rubles) - 5th place; Norilsk Nickel (Krasnodar,
0.4 trillion rubles) - 9th place; Alrosa (Republic of Sakha Yakutia, 0.297) - 14;
Mechel (Moscow, 0.286 trillion rubles) - 15th place; Severstal (Vologda region,
0.255 trillion rubles) - 17th place; Polymetal (Kazakhstan, 0.254 trillion rubles) —
18; NLMK (Lipetsk, 0.226 trillion rubles) — 20th place).
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This means that our contribution to hedging the results of de-coupling and
inserting into the chains of technological, materials science and scientific frag-
mentation is both possible and goes according to our plans for adjusted national
development [14], which will allow us to take into account the subtle contribu-
tions of our domestic actors in the formation of our part of the global market, like
future pool of income of the states admitted to this, capable of both the climate
agenda [15] and the total decarbonization going on until 2060 [16] not losing their
advantages in personnel [17] and in material and technical support [18] and apply
to practice in the military-industrial complex [19] and in space [20] our scientific
and technological foundations [21] and give their place in its post-discoupling
formation [22;23].
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Abstract. The article examines the problem of transforming an organization’s
business processes when introducing automation and artificial intelligence (Al)
technologies. The authors analyzed the trends in the global and Russian AI market
and considered the problems of introducing automation and Al into the activities of
companies. The authors proposed an approach to transforming an organization’s
business processes based on the optimization of manual and machine operations.

Keywords: artificial intelligence, organizations, business processes,
transformation.

In recent years, we have seen the explosive growth of Al technologies. These
technologies are already used in all spheres of society, and are also being intro-
duced into the business processes of organizations. Companies across all indus-
tries are using Al to reshape business processes to create greater value for custom-
ers and all stakeholders.

Do organizational leaders have the problem of determining how to properly
restructure business processes in order to optimally use automation tools and the
potential of employees? Which operations need to be replaced with automation
tools, and which ones should be left to employees?

24 || International Conference



FEABEFRIRARF: BRI R4

Currently, the Al technology market is actively developing. [1,2,3,4] Accord-
ing to IDC, the Al market in 2027 will exceed $500 billion, and by 2030 it will
increase to $1.8 trillion. [7]

According to data from OxfordInsights [7], out of 160 countries analyzed, the
world leaders in the Al market are: the USA, Singapore and the UK. China ranks
15th, Russia 38th.

The world’s leading developers of Al technologies are American companies
such as Microsoft and OpenAl, Amazon, Alphabet, and IBM. In China - Baidu.
Based on the results of 2022, out of almost 300 unicorn companies, 16% develop
Al technologies, most of which are located in the United States (105).

Let us note the most important trends in the Al market that affect the activities
of companies and the state of the business environment. 5]

1. Active development of generative Al technologies: large language mod-
els and image generation tools. This trend intensified after OpenAl released the
ChatGPT tool, which allows you to generate texts, respond to user requests, and
work with images based on a neural network.

2. Increased investment in platforms that allow working with big data, with the
aim of training neural networks.

3. Scarcity of computing power and the need for significant investment in it
due to the increase in Al products using large language models.

4. Lack of a sufficient number of specialists in the field of Al

5. Due to increasing competition, the development of products in OpenSource
has ceased, which leads to difficulties for new companies to enter the market.

According to data from the NTI Al Center based at MIPT [6], the volume of
the Russian Al market based on the results of 2022 amounted to 647 billion ru-
bles, and exceeded the level of 2021 by 17%. According to information from the
Government of the Russian Federation [8], today Russia ranks 4th in the world in
terms of the level of development of generative Al models.

More than 90 research centers and more than 1000 Russian companies: large,
medium and small are engaged in the development of cognitive technologies. [6]
The largest companies occupying leading positions in the field of Al are: Yandex,
VC, Sber.

Currently, many sectors of the Russian economy are actively using Al tech-
nologies. The structure of the leading industries in terms of investment in Al is as
follows: manufacturing industries - 16%, financial and credit sector - 13.4%, trade
- 12.8%, provision of services - 10.4%, others - 46.7%.

According to the results of a study by the Institute of Statistical Research and
Economics of Knowledge of the National Research University Higher School of
Economics, conducted in September 2023 [8], 75% of organizations use Al to-
gether with digital production automation technologies (computer-aided design,
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robotization, Internet of things, etc.), about 38% use Al to improve communica-
tions with clients and implement marketing strategies.

The most used technologies are: computer vision - 78.7% of user organiza-
tions; speech recognition and synthesis — 62%; recommendation systems - 40.7%;
biometrics — 37.5%; natural language processing - 28.2%.

More than half of companies (55%) use Al to improve existing products and ser-
vices, and more than twenty percent (21.6%) to bring innovative products to market.

The results of the analysis show that the introduction of Al technologies will
be the basis of companies’ long-term competitive strategies. At the same time, the
high level of business uncertainty caused by the influence of digital technologies
causes problems that were unknown to leaders in an industrial economy. [2,3,5]

Today, executives are asking themselves, what changes in business processes will
automation and Al technologies bring about? How will the content of the work of
employees and managers change? How to successfully implement automation to add
value to customers and all stakeholders? How to transform business processes?

The authors believe that it is necessary to evaluate which elements of business
processes can be automated. The goal is to understand which tasks can be auto-
mated and which ones can be left to humans, while rethinking business processes.
The implementation of this goal involves following a systematic approach and
stage-by-stage implementation of a series of actions.

1.Identify the main tasks that performers solve according to their job descrip-
tions, within the framework of business processes (production, management, etc.).
Assess the features of these tasks that determine the nature of the specialist’s work.

2. Conduct an analysis of how improving the quality of tasks performed affects
increasing the value of the company.

3. Assess the capabilities of digital technologies.

4. Transform business processes taking into account the introduction of auto-
mation tools.

Let’s look at these stages in more detail.

1.Dividing business processes into simpler tasks.

For this purpose, it is necessary to analyze the existing functional responsibili-
ties of employees and divide them into a number of tasks according to the classifi-
cation (standard/non-standard, creative/routine, etc.). Table 1 presents a classifica-
tion that allows you to highlight tasks as part of business processes.

Table 1.
Classification of tasks in order to assess the possibility of their automation
Criterion Types of tasks
Nature of activity - Manual labor
- Brainwork
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-Standard

- Non-standard

- Routine

-Creative

- Collective performance
- Individual execution

Features of the tasks

The analysis shows that it is easier to automate tasks solved using manual
labor, standard ones and those oriented towards individual execution. It is more
difficult to automate intellectual tasks that are non-standard and require coopera-

tion with other employees, clients, partners, etc.
2. Analysis of tasks in terms of their impact on the value of the company.
At this stage, it is advisable to analyze how improving the quality of perfor-

mance of a particular task affects the value created for the company (Table 2).

Table 2.

Examples of task types and their impact on company value

execution option

Types of tasks Acceptable level of Increased Impact on company
quality performance value
execution quality
Standard Elimination of errors | Excellent execution | Doesn’t add value
tasks with one | and execution on time | ahead of schedule

Standard tasks
with different
execution options

Excellent execution
of one option

Increasing Variability

Doesn’t add value

Problems with Excellent Increased quality of | Leads to increased
creative elements performance execution of creative value
elements
Problems with Excellent Non-standard Explosive value
creative elements performance solutions growth

3. Types of technological complexes (Al robots, cobots).
Currently, the market has different directions in which automation and Al
technologies are developing. The use of digital products is determined by a large

number of factors:
- functionality;

- level of development of the technological solution;

- price;

- period of implementation, etc.
Let us highlight 3 areas of automation development and consider their features.
1. Robotization of business processes.

H P i
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This direction is the most developed and is widely used in companies. Mainly
used to automate routine, production, conveyor operations.

Tasks that are subject to robotization are characterized by the following prop-
erties:

- constantly repeating with a minimum number of iterations;

- do not provide additional value (excessive), in particular, control and super-
visory ones;

- related to the optimization of business process risks.

2.Artificial intelligence technologies.

Features of tasks using Al:

- creative, non-standard;

- image, text, speech recognition;

- machine learning;

- working with big data.

3.Use of social robots.

These technologies are used to solve problems:

- standard/non-standard;

- involve interaction between a person and a computer.

4. Transformation of business processes taking into account automation
capabilities.

At this stage, tasks are analyzed and it is determined which of them will be
transferred to automation tools, and which will be implemented jointly by people
and automation. Let’s present an example of some tasks of the patient treatment
business process (Table 3).

Table 3.
An example of the transformation of some tasks within the framework of au-
tomating the business process of patient treatment.

Task within a Task type Functions of Type of digital
business process digital technology | technology (Al,
robots)
Collecting Mental Replacing a doctor | Robotization of the
information about Standard process
the patient’s Multivariate
condition Individual execution
Diagnosis of the Mental Expands Al
disease Standard the doctor’s
High quality performance capabilities
Individual. execution
Development of Mental Expands Al
treatment strategy Non-standard the doctor’s
High quality performance capabilities
Individual execution
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The analysis shows that in the markets where modern companies operate, con-
stant changes occur, often of an abrupt nature. Consumers are offered more and
more goods and services that are constantly being modified and improved. Digital
technologies, automation, robotics and Al are rapidly developing, which can dra-
matically improve the performance of organizations. To adapt to changes and har-
ness the potential of digital technologies, companies need to constantly reconsider
business processes.

It is important for company managers to decide which operations will be re-
placed by automation and robotics, where Al will be used to expand the capabili-
ties of employees to create value for customers.

The authors believe that the automation of business processes and the intro-
duction of Al by companies requires a systematic approach. To carry out transfor-
mation, companies need to analyze existing business processes, break them down
into tasks, determine which tasks can be transferred to automation, and which will
be performed by people together with automation tools.
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Annotation. The article presents the results of substantiating the directions
of solving problems of investment support for innovative development of Russian
agro-industrial production in the context of economic security threats increasing.
Key directions for the innovative development of the agro-industrial complex were
identified and presented in the form of a scheme. The dynamics of investments in
fixed capital in agriculture by regions were analyzed.

Keywords: economic security, innovative development, agro-industrial
production, investment.

Investment support for innovative development of the agro-industrial complex
is one of the most important components of economic activities implementation
in the structure of regional economies. Taking into account the objective insuffi-
ciency of state support measures and budget financing both in the structure of the
fixed capital of the national agro-industrial complex and in the innovative support
of the agricultural industry, investments are a source of financial resources for
the majority of enterprises in the agricultural sector. The relevance of innovative
development in the agro-industrial complex, in the context of the impending food
crisis and the growing population, is not in doubt. And taking into account our
state’s possession of enormous land and resource potential, it faces the most im-
portant task not only to provide its own population with food raw materials and
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food products and to fulfill its obligations to foreign partners within the framework
of contractual obligations, but to make a qualitative leap in increasing the com-
petitiveness of national enterprises, a significant increasing the share of innovative
products to address issues of import substitution and increase the level of national
and food security.

A set of issues related to investment support for innovative development of
agro-industrial production was developed in the works of Tolysbayev B.S., Suslov
V.1., Moldakenova E.K. [1], Tadjbaev Z.M. [2], Dolgova [.M., Aleksandrova N.R.
Elizarova A.V., Elizarov V.V. [3], Akmarov P.B., Knyazeva O.P. [4], Rudenko
D.V.[5]

The innovative development of the agro-industrial complex has enormous
potential in a strategic perspective and will allow us to activate and improve a
number of important areas in the domestic agricultural industry (Figure 1). The
development of the technological sector of the agro-industrial complex will entail
a qualitative increase in labor productivity and a more economical use of available
resources, which will have a positive effect on reducing production costs. The use
of new production technologies will increase competitiveness and improve the
quality of products.

Increased Qf labor Increasing competitiveness
productivity and product quality

Innovative Development of
development of the technology
agriculture sector

Efficient resources Attracting Reduced dependence
usage investments on imports

Figure 1. Key directions of innovative development of the agro-industrial
complex

Adaptation to

climate change

The development of new or improved breeding material in livestock and crop
production will provide a solution to current problems of reducing dependence
on imported products, as well as increase the efficiency of regional agricultural
production in difficult or unfavorable climatic conditions. These aspects of inno-
vative development of the agricultural sector are unthinkable without internal and
external financial investments, therefore investment support is in a close two-way
relationship with research activities, being both a source of support and a key di-
rection in the innovative development of the agro-industrial complex.
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Analysis of official statistical data on agricultural output, in addition to iden-
tifying trends in the development of the agricultural industry, demonstrates struc-
tural changes in producing farms. Until 2010-2011, households and agricultural
organizations were the main suppliers of food resources, in approximately equal
proportions. The share of output by peasant (farm) farms was consistently low and
did not play a significant role. After 2011, the volume of production by agricultur-
al enterprises began to grow significantly and by 2022 amounted to 60%. Peasant
farms also showed qualitative growth and increased the share of output to 15% in
the total volume of production. Despite the overall positive dynamics, the growth
in production output by households in the period 2015-2020 was approximately
at the same level, but in total volume decreased by approximately 5% (from 30%
to 25%, respectively). Changes in the structure of product producers should be
correlated with the indicator of investment in fixed capital in agriculture, which
not least adjusted the totality of agricultural enterprises.

Table 1.

Dynamics of investments in fixed capital of agriculture by region, million

rubles.
Region 2015 2016 2017 2018 2019 2020 2021 2022
Ivanovo region 25713 | 23287 | 30315 | 29360 | 37419 | 44388 | 45269 | 59451
Vladimir region 71513 | 70717 | 78527 | 73502 | 90060 | 95286 | 102361 | 179369
Lipetsk region 116134 | 127891 | 142407 | 128533 | 155038 | 171804 | 179400 | 166200
Tambov region 117641 | 105033 | 111073 | 106230 | 90719 | 74770 | 79397 | 84983
Voronezh region 264660 | 270992 | 283652 | 276785 | 298768 | 259172 | 285010 | 344140
Bryansk region 62255 | 68195 | 55121 | 58918 | 63553 | 75242 | 83718 | 87395
Belgorod region 147214 | 143792 | 142693 | 134551 | 167093 | 169508 | 168772 | 193558
Kirov region 55760 | 57001 | 57861 | 59508 | 72234 | 67879 | 77177 | 84716
Tatarstan Rep. 617128 | 636494 | 637612 | 629731 | 640837 | 615593 | 689232 | 888649
Mordovia Rep 52751 | 52629 | 58535 | 52309 | 53073 | 47033 | 50775 | 59419
Saratov region 140129 | 141337 | 145164 | 154864 | 162120 | 167078 | 173755 | 207731
Rostov region 309436 | 294481 | 323903 | 264871 | 284152 | 328055 | 393753 | 465501
Krasnodar Territory | 586903 | 435095 | 503243 | 515317 | 477635 | 518217 | 558590 | 690705
Stavropol region 126250 | 122949 | 140062 | 158230 | 196247 | 232377 | 254164 | 286449
Ingushetia Rep. 19759 | 20632 | 21198 | 22359 | 24158 | 20354 | 21572 | 22920
Altai region 12185 | 12561 | 12450 | 14783 | 21027 | 14904 | 14704 | 31140

This sample (Table 1) presents the leading regions in agricultural production.
The Republic of Tatarstan and the Krasnodar Territory are the leading regions
in terms of the volume of financial investments in fixed capital in agriculture,
twice as large as the Rostov, Voronezh regions and the Stavropol Territory, which
round out the top five most productive agricultural regions. The three least invest-

32 || International Conference



FEABEFRIRARF: BRI R4

ment-attractive regions in this list are closed by the Republic of Ingushetia, Altai
Territory, Ivanovo Region, where the average volume of attracted investments is
about 5.5% of the volumes of the leading territories. The overall dynamics are
steadily growing, with the exception of the indicators of the Krasnodar Territory,
when from a sharp increase in financial injections in 2013 (955.21 billion rubles)
there was a decrease to 45% in 2016.

A fivefold increase in the volume of agricultural products produced (Fig. 2)
in 2010-2022 by agricultural organizations correlates with the positive dynamics
of investment in agriculture. Using a number of advantages that are not available
to small and medium-sized enterprises, the output of large agricultural complexes
amounted to up to 60% of the total volume. Due to economies of scale, access to
resources, technology, and capital, efficient production systems are created. Di-
versification of production ensures diversity in the market and stable output of
products. Possession of a significant amount of internal resources simplifies the
process of mastering new technologies, as well as carrying out one’s own sci-
entific developments and research. Taking into account such factors, large agri-
cultural producers are primarily the most attractive investment targets. Which in
turn reduces competition in the agricultural sector, demonstrating a low volume of
production by households and peasant farms, which can only rely on government
support measures within the framework of certain programs, the funds of which,
at best, will cover only part of the costs and definitely not will be able to speed up
their innovative development.

The effectiveness of investments in agriculture depends on the quality of man-
agement and the choice of priority areas of development. It should be noted that
investment spending itself show results after a certain period of time, and in the
case of investments in the innovative development of the agricultural sector, one
should not quickly expect high-quality results. Working with biological material,
including genetic modification and selection, has its own unique characteristics
that require specialized knowledge. Seasonality and cyclicality of agricultural pro-
duction is an important factor that requires a long time investment. Differences in
regional and climatic conditions also determine the duration of scientific research.
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Abstract. The article analyzes the formation of the institution of punishment
in the form of exile to hard labor in the Russian state and law in the 17th — early
18th centuries. The essence and content of this type of punishment, its evolution
and legal consolidation in the monuments of domestic legislation in the specified
historical period are revealed, goals and objectives are determined, and the
significance for legal science and practice is justified.
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Hard physical labor for the benefit of the state treasury dates back to ancient
times. For example, in the Roman Empire, forced labor of slaves, prisoners of war
and criminals sentenced to various terms of punishment was widely used in the
construction of Roman aqueducts'*. By the end of the medieval period, among
almost all European peoples, the most common form of forced labor was the back-
breaking work of convicts on sea rowing ships, driven by their muscle power.

The history of Russian penal servitude as a punitive measure begins in the late
17th century. The term “katorga” traditionally referred to the arduous labor of

! *Aqueduct (from Latin aquae ductus—"water pipes")—Thishydraulic structures in Ancient Rome,
created to solve problems of water resource management. The Romans built numerous aqueducts to
deliver water both to cities and to economic centers. The city of Rome itself was supplied with water
through 11 aqueducts, which were built over 500 years and had a total length of almost 350 kilometers.
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individuals who committed the most serious criminal offenses, served in the in-
terests of the state. According to one version, the word “katorga” originated from
the Tatar word “katarga”, which meant “to die”, “to suffer”, “to perish”. Siberian
Tatars often witnessed convicts being taken to penal servitude. When Russian
settlers asked them, “Where are these people being taken?” the Tatars usually
answered, “katarga!” - to certain death, to ruin.

In Russian, the word “hard labor” was borrowed from Greek (koatepymv— kat-
ergon, i.e. “rowing vessel”’) and meant the slave labor of oarsmen on large vessels
with a triple row of oars, called “galley”. Galera (from Italian galera) is a wooden,
low-sided (with a long narrow bow and raised stern), low-stability (especially
when sailing) military sailing and rowing vessel, which first appeared in Venice in
the 7th century, and from the 12th century in as an auxiliary warship, it was part
of the fleets of a number of countries in the Mediterranean basin. The crew of the
galley (including the military contingent) numbered up to 450 people, where the
rowers were mainly slaves, prisoners of war, as well as criminals sentenced to
various terms of punishment.

In the Russian fleet, the oarsmen were soldiers, which significantly increased
the combat effectiveness and discipline of the ship’s crew. In the Russian army,
galleys first appeared under Peter I and were built according to the Dutch model
at the Olonetsk (Svirskaya, Lyudeynopolskaya) shipyard, at the shipyards of Vo-
ronezh, St. Petersburg, Vyborg and other cities. Possessing increased speed and
excellent seaworthiness, galleys were used during the siege of Azov (1696), as
well as in the Gangut (1714) and Grengam (1720) naval battles that took place
during the Northern War with Sweden (1700-1721). These warships were part of
the Russian fleet until the end of the 18th century.[1].

The era of the reign of Peter I the Great (1682—1725) was marked by a tight-
ening of the state’s punitive policy aimed at ensuring its interests in the field of
criminal law and process. During this period, punishment in the form of hard labor
became widespread. Thus, for the first time the idea that the labor of lawbreak-
ers could be used on rowing ships (galleys) was visited by the Duma clerk An-
drei Vinius?. In 1668, when the emperor began to build a navy, he submitted to
the Ambassadorial Prikaz his project for organizing work for convicts in hard
labor—-rowing ships. According to A. Vinius, it was most convenient to organize
such hard labor on the Khvalynsk (Caspian) Sea, where, in addition to ensur-
ing the security of Russia’s external borders, it was possible to develop maritime
trade, thereby helping to improve the well-being of the state. From the point of
view of implementing the punitive policy of the state, it was assumed that hard

2 *Vinius Andrey Andreevich(Dutch Andreas Andreaszon Winius) (1641-1717) — Russian
statesman of the era of Peter I, Moscow nobleman, Duma clerk, associate of Peter I official of the
Ambassadorial Prikaz, Russian postmaster (1672, 1675-1693).
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labor was “a means expedient in all respects.” On this occasion, A. Vinius wrote:
“All thieves and infidel polonyaniks should be sent to hard labor for rowing on
chains, so that they do not run away and do evil; and why should such thieves
and polonyaniks, of whom there are many in prisons, be given bread so that they
could earn bread in hard labor, and some thieves, depending on the case, can be
imprisoned for 5 and 6 years or more, and others who deserve death, and forever
according to the custom of other states”[2, p. §].

In this project, A. Vinius pointed out that ships driven by lawbreakers chained
in chains have an advantage over sailing ones, since they are able to sail on the sea
even in calm, thereby drawing the attention of the authorities to the advantages
of building a galley fleet in Russia. Compared to exile, hard labor meant a funda-
mentally different organizational form of execution of criminal punishment. Its
appearance was closely connected with the socio-economic and political develop-
ment of the Russian state at the turn of the 17th - first quarter of the 18th centuries.

Peter’s reforms of the early 18th century caused a colossal need for additional
workers. Peter I needed workers not only for the galleys, but also for the construc-
tion of St. Petersburg, Gogervin (Baltic port), for the development of the Daursky
and Nerchinsky mines, in the Orenburg region—in a word, to all places where hard
unpaid physical labor was needed. However, in conditions of serfdom, there was
no free labor force, and only the category of persons who had broken the law could
be used as labor force—state, military and criminal criminals, religious apostates
and runaway peasants. During this period, alongside the previously established
punishment of exile to settlement (“living”), a fundamentally new system of pun-
ishment began to develop - exile to hard labor. Hard labor became one of the most
frequently used and widespread measures of punishment in the state’s punitive
policy. If exile to settlement, due to the specific conditions of its serving while
maintaining the convict’s civil status, implied the necessity of solving state tasks
for the development (colonization) of remote and undeveloped territories of the
country, then in the case of appointment of exile to hard labor, lawbreakers were
delivered to the place of serving the punishment under guard, their freedom of
movement was restricted, civil rights were lost, and physical labor, aimed at solv-
ing significant tasks for the state, was mandatory.

State criminals served exile at hard labor together with their families. For ex-
ample, supporters of Hetman Mazepa were exiled with their families. Along with
family members, criminals who were convicted of robbery or theft of property
during the fire were also serving their sentences in exile. An illustrative example
is the 57 participants in the Streltsy riot in Moscow in 1698, who, after a search
process, were sentenced to death in 1699, and 269 Streltsy, along with their wives
and children, were exiled to hard labor in Siberia. As a rule, exile to hard labor was
accompanied by additional corporal or self-mutilation punishments in the form of
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whipping or whipping, branding, tearing out of nostrils and cutting of the tongue,
cutting off limbs, confiscation of property or imposition of a fine.[3, p. 80].

For the first time, exile to hard labor received its official formalization on No-
vember 24, 1699, in the decree of Peter I “On the punishment of townspeople for
taking bribes from the people they chose to customs and tavern fees,” which estab-
lished this type of responsibility for giving a bribe: “... beat instead of death with
a whip without mercy and exile to Azov to live forever with their wives and chil-
dren, and be forced to do hard labor at work...”[4, p. 671]. In 1700, Peter I ordered
“the envy of great brick factories in Tobolsk and the exiles and other people to
make bricks in order to make as many as possible everywhere.”[5, p. 67]. In other
words, he shared the idea that convicts should not simply serve their sentences on
the outskirts of the state and be supported at the expense of government funds, but
should certainly work for the good of the fatherland. Later, in accordance with
the tsar’s decree of November 19, 1703, “On punishing with the whip thieves
who have not committed murder, and exiling them with branding to Azov with
hard labor forever’[6, p. 210], exile to hard labor became an important part of the
punitive policy pursued by the Russian state at the beginning of the 18th century.

On February 5, 1705, a new royal decree followed “On not inflicting the death
penalty on criminals, except for rebels and murderers, on punishing them with a
whip, on cutting out the nostrils of the most important criminals and branding oth-
ers,” which again confirmed the exile of thieves and robbers to eternal hard labor.
[7, p. 286—287]. On March 7, 1721, Peter I issues another decree “On the exemp-
tion from execution of murderers who voluntarily confess, and on punishing them,
instead, with gauntlets and exile in hard labor for 10 years,” which abolished the
death penalty for criminals who committed murder, and turned themselves in,
replacing it with punishment in the form of exile to hard labor for a period of 10
years[8, p. 368]. Throughout the entire period of the reign of Peter I, starting from
1690, the authorities tried not to apply the death penalty to persons who commit-
ted criminal acts (except for deliberate murderers, robbers and rebels), replacing it
with a reference to hard labor: “so that all those worthy of the death penalty are not
executed by death.” , except for deliberate murderers and rebels, and about their
exile to hard labor for 25, 20, 15 and 10 years, and not exile for less than three
years.”[9, p. 117].

At the beginning of the 18th century, hard labor and exile began to prevail in
the punitive practice of the Russian Empire. Among other things, this trend was
driven by the state’s need to utilize the human resource in the construction of new
settlements, defensive structures, the building of canals, bridges, roads, and so
on. In other words, from this time onwards, the labor of lawbreakers began to be
widely used to meet the country’s needs. Consequently, in the early 18th century,
the significance of exile to remote areas of Russia as the main method of land
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development took a back seat, giving way to hard labor - the primary means of
applying forced labor to achieve the state’s top priorities such as the construction
of cities, fortresses, ports, state-owned factories, ships, ferries, bridges, and roads,
among others. Initially, the category of hard labor included “shipyard, admiralty,
and port” work, which later expanded to include labor in mines and state-owned
factories. The forced labor of exiles and convicts was used in the construction of
the fortress walls of Azov, the Baltic port of Rogervik (now the small Estonian
town of Paldiski), and in the construction of Russia’s northern capital - St. Peters-
burg.

The further formation of legislation regarding exile to hard labor in the Rus-
sian Empire was in line with Peter the Great’s decree of November 24, 1699 and
prescribed, after the rite of “political death” (punishment consisting of the com-
plete deprivation of the rights of the convicted person, from which, over time,
punishment was formed in the form of deprivation of all rights of the estate), exile
criminals to hard labor “in galley work™[10, p. 145—147].

Peter’s reforms had a serious impact on the process of transformation of penal
practice and, as a consequence, on the legislation of the Russian Empire. The main
document reflecting these changes was the Military Article, adopted on April 26,
1715, consisting of 24 chapters and 208 articles (articles)[11, p. 327—389]. Despite
the fact that a wide range of normative acts of Swedish, Danish, Dutch, Branden-
burg, and Austrian military legislation of the 16th — 17th centuries were involved
in the development of the Article, the document was original, original and very
progressive for its time. The military article, by its legal nature, was the first Rus-
sian criminal code, although it was originally intended for use only in the army.
Without significant changes, it continued to operate until 1839, when the Military
Criminal Regulations were adopted[12, p. 23—24].

The legal nature of the Military Article of 1715 was more perfect than similar
legislative monuments of this period. Without abolishing the provisions of the
Council Code of 1649, the norms of the Article were used primarily in the practice
of military courts. The text of this document traced the characteristic features of
the policy of the autocratic government in the field of combating lawbreakers. In
addition, its provisions extended to representatives of the nobility, as evidenced by
the fact that participants in the Decembrist movement were convicted on the basis
of the articles of the Military Article of 1715.

Similar to the Council Code of 1649, the Article clearly traced both the hierar-
chy of crimes and the main types of punishment that existed in the Russian Empire
at the beginning of the 18th century. At the same time, compared to the Code, the
number of crimes in the Article has increased significantly, as well as their com-
position. The division of crimes according to severity was similar to the Council
Code of 1649, where religious crimes came first, and crimes committed against the
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person were at the end. The main difference between the Military Article of 1715
and the Council Code of 1649 was the allocation of a significant part of its articles
to military crimes, which was due to the nature of this document.

It should also be noted that there was a noticeable tightening of the punishment
system, which was fully consistent with achieving the goals that were set by the
legislator during the period of implementation of the state punitive policy, namely,
intimidation of criminals and prevention of illegal acts committed by them. Thus,
in accordance with the Military Article of 1715, reference to hard labor belonged
to the category of criminal punishments, and was assigned for various types of
crimes, ranging from “hunting grounds” that arouse suspicion to manslaughter.
As a rule, hard labor (art. art. 63, 170, 196, 203) was either indefinite (“forever”)
or urgent (“for a while” or “until a decree”). In addition, such a type of hard labor
as exile “to the galleys” received its legal codification (art. art. 65-66, 166—167).

Based on the personal decrees of Peter I of January 15, 1718 “On sending male
criminals to the galleys, and women to the spinning yard, to earn the state arrears
and private debts and penalties that they owe[13, p. 530]and dated April 4, 1722
“On the incarceration of convicts in prisons for government debts, on sending
them to work on the galleys, and on the establishment of a special table in the
Revision Office for the collection of arrears[14, p. 522—523], exile to the galleys
was practiced not only against criminals, but also against insolvent debtors and
their guarantors.

Over time, hard labor on rowing ships—galleys loses its former meaning and
acquires the features of an organized form of execution of punishment, associated,
first of all, with the exploitation of heavy physical labor of convicts in the construc-
tion and mining sectors of the state economy. Indefinite (“eternal”) hard labor was
considered the second most severe type of punishment, worse than which was only
the death penalty, which was carried out through quartering, wheeling, beheading,
hanging, burning, shooting—“arquebusing”, etc. The legislation retained the right
to choose between these types of punishments to the court (art. 167). According to
the Military Article of 1715, “eternal” hard labor was imposed for wearing a beard
and Russian dress, recidivism for theft, rape, etc. In turn, temporary punishment in
the form of hard labor followed for cutting down protected forests, for desertion of
soldiers, for repeated escape recruits, for evading serfs from serving in the army,
for submitting a petition to the sovereign without respect for subordination, for
non-payment of taxes, adultery, etc.

Hard labor, as an organizational form of execution of punishment, presup-
posed the implementation of several punitive elements simultaneously, namely:
imprisonment for life or for a certain period, forced performance of labor func-
tions in favor of the state under strict regime conditions and the application of
self-harm and painful corporal punishment to convicts. Separately, it should be
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noted that any deprivation of liberty during the period of Peter’s reforms, be it hard
labor, exile, imprisonment, placement in a pit, cellar, prison, belonged to the cat-
egory of corporal punishment, since the very possibility of moving the convicted
person in space was limited.

In 1744, after the abolition of the death penalty by Empress Elizabeth Petro-
vna, the role of hard labor in the punishment system increased significantly. The
reason for the abolition of the death penalty was set out in the Senate decree of
May 7, 1744 “On sending to the Senate lists of convicts sentenced to death or po-
litical death for failure to execute the sentence on them before the Senate decree,”
which stated that “ The Governing Senate has determined that in Gubernias and
Provinces and in cities, as well as in the army and in other places of the Russian
Empire, capital punishment and political death are carried out not for proper guilt,
but for others and innocently.”[15, p. 114].

By the end of the 18th century, those sentenced to exile for eternal settlement
and hard labor began to be sent to the place of serving their sentences separately,
so as not to equate the settlers with criminals to whom this punishment was ap-
plied for committing serious crimes. Exile to hard labor began to pursue the goal
not only of settling empty lands located on the distant outskirts of the country, but
also the need to use free labor in state-owned production (for example, the Ust-Kut
salt plant, the Petrovsky ironworks, the Nerchinsk silver smelting plants, the Kari
gold mines, coal mines on Sakhalin Island, etc.).

Thus, exile to hard labor as a form of punishment has a long history of forma-
tion and development in Russian legislation. It received its legal formalization
during the reign of Peter I. In contrast to the exile to live or settle, which gave
convicts greater freedom, hard labor was a more cruel form of punishment, which
implied the complete elimination of ties not only with the place of permanent
residence of the convict, but also with his usual way of life. The legislation of that
period (Code Code of 1497 and 1550, the Council Code of 1649, the Military Ar-
ticle of 1715, as well as royal personal and senate decrees) pursued the goal of not
only preventing the commission of offenses, but also solving the most important
state tasks for the development of the outlying territories of the country , the con-
struction of fortresses and new settlements, the construction of the Russian naval
and merchant fleet, as well as the further industrial and agricultural development
of the country.
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Annotation. The article discusses controversial current issues existing in
theory and judicial practice regarding the differentiation between necessary
defense and exceeding the limits of necessary defense as provided for in Article
108 Part 1 and Article 114 Part 1 of the Criminal Code of the Russian Federation.
Criteria for distinguishing necessary defense and exceeding the limits of necessary
defense are determined and considered based on the characteristics proposed by
the Supreme Court of the Russian Federation when determining the exceeding of
the limits of necessary defense.

Keywords: encroachment, necessary defense, exceeding the limits of necessary
defense, socially dangerous act.

A brief description of the state of crime in Russia for 2022, posted on the web-
site of the Ministry of Internal Affairs of the Russian Federation, indicates that the
criminal situation in the country is under the control of law enforcement agencies.
... There was a downward trend of 1.9% compared to 2021 in registered crimes, a
4.1% decrease in attempted murders and homicides, a 5.5% decrease in the num-
ber of crimes of intentional infliction of grievous bodily harm, a 2.8% decrease,
rapes and attempted rapes — by 4.2%, by 10.5% - robberies, by 7.1% - robberies,
thefts decreased by 4.8%. The number of crimes committed on the streets has
decreased significantly” [4].
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Reflecting criminal attacks with the help of law enforcement agencies, as well
as independently, protecting one’s legal rights and freedoms, protecting third par-
ties, all these actions represent a reliable and effective way to combat crime.

At the same time, it is necessary that the actions of the victim of a criminal
attack to repel the criminal attack are assessed accordingly by the state. An assess-
ment of the victim’s active behavior when repelling a criminal attack is given on
the basis of the norms of criminal law on necessary defense [3, p. 138].

The practice of initiating criminal cases for an intentional crime or exceeding
the limits of necessary defense against persons who have repelled a criminal at-
tack, arrests, and convictions regarding this category of persons negatively affect
the legal consciousness of citizens.

Under such circumstances, victims of criminal attacks and witnesses of crim-
inal aggression are afraid to exercise their legitimate rights to the necessary de-
fense, and if a criminal attack is repelled, they hide from the scene of the crime
without informing law enforcement agencies about what happened.

Over a long period of time, since 1996, legislators have gradually changed
their approach to the institution of necessary defense.

Despite numerous scientific studies conducted by Russian scientists from the
Institute of Necessary Defense and reviews of judicial practice in this category of
cases, there are still unsolved problems today.

By examining the results of scientific works of Russian and foreign legal
scholars and analyzing law enforcement practice on these issues, we can conclude
that there are a number of unresolved problems in relation to the institution of
necessary defense in Russian criminal law.

Current problems of law enforcement of the institution of necessary defense
also exist in other countries. Of particular interest is the necessary defense legisla-
tion of other countries, in which citizens have the most expanded powers to protect
their rights and interests compared to other countries.

Studying the legal experience of other countries in the field of necessary de-
fense will allow us to improve Russian legislation, make changes, avoid mistakes,
and improve the system of law enforcement agencies.

By exceeding the necessary defense, the legislator understands deliberate ac-
tions on the part of the person defending himself that are clearly inconsistent with
the nature and danger of the attack. In other words, by the condition for limiting
the necessary defense from exceeding its limits, the legislator determines the pro-
portionality of the defense to the nature and degree of danger of the attack [1].

In the Resolution of the Plenum No. 19 of September 27, 2012, the Supreme
Court of the Russian Federation pointed out to the lower courts a list of circum-
stances, describing the conditions that judges should be guided by when estab-
lishing signs of exceeding the necessary defense, but without describing them in
detail [2, p.21].
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In this regard, in judicial practice there are controversial court decisions, ac-
cording to which innocent persons who were in a state of necessary defense were
groundlessly brought to criminal liability under Part 1 of Article 108 and part 1 of
Article 114 of the Criminal Code of the Russian Federation2.

So, Sautova suffered violence from her husband for decades, but did not file a
complaint with the police. On the day of the incident, the husband, being heavily
intoxicated, began hitting her on the head with an object similar to a rubber ham-
mer. Sautova fell, and then her husband sat on her legs and, holding her, struck her
many times with an unknown sharp object such as an awl in the abdomen (causing
abrasions). When Sautova managed to get up, her husband began to choke her
and she began to lose consciousness. Then, grabbing the first object that came to
hand, which turned out to be a knife, she stabbed her husband several times. The
husband went into the next room, lay down on the floor and continued to insult
Sautova. She approached him to check his condition, but he grabbed her. Sautova,
believing that the attack was continuing, stabbed her in the back again. The court
noted that these actions of M. V., coupled with the emotional state of M.A. Sauto-
va, in the form of strong mental agitation, in which she was due to fear caused by
a previous attack dangerous to her life, in the opinion of the judicial panel, did not
allow her to realistically assess the current situation and gave reason to believe that
the attack on the part of M.V. continues [5].

The above affirms the establishment and study of criteria for delimiting the
necessary defense from exceeding its limits.

The first condition pointed out by the Supreme Court of the Russian Federation
is the object that has been violated. When protecting life, the question of exceed-
ing the limits of necessary defense does not arise, since the legislator does not limit
the necessary defense in the event of an attack that poses a threat to life.

The Supreme Court of the Russian Federation points out the second feature
to lower courts, which must be taken into account when making a decision: the
method chosen by the encroaching person to achieve the result, the severity of the
consequences that could occur if the encroachment was completed, the presence
of the need to cause death to the encroaching person or serious harm to his health
in order to prevent or suppression of encroachment.

To summarize, we can conclude that when the courts decide on the presence
of signs of exceeding the limits of necessary defense, the courts must focus on the
criteria specified by the Supreme Court of the Russian Federation and apply them
as conditions allowing delimiting the necessary defense from exceeding its limits
with some clarifications.
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Abstract. Parametric didactics as a new theoretical and methodological
toolkit of pedagogy is used as a platform for designing didactic systems of a new
(cyber-physical) generation. The work shows that the main pedagogical condition
that ensures mass training of personnel for Industry 4.0 is their training in a
quasi-professional cyber-physical educational environment with an Al digital
twin of the teacher. It has been proven that for the formation of “Parametric
Didactics” as a scientific discipline-toolkit, a parametric transformation of
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the models, laws, patterns of the “Psychological System of Human Activity
(PSA)”, as well as “Didactics” is necessary. It is shown that for this parametric
transformation of the PSA and “Didactics” models, it is necessary to resolve a
complex of ten interrelated problems. In turn, the totality of the results of solving
these ten problems, with the involvement of models and algorithms of the “Theory
of Artificial Intelligence” are the backbone of a new scientific discipline, which
was called “Parametric Didactics”. The work draws four conclusions: 1. In the
course of the development of civilizations, there is a natural transformation of
verbal models of scientific disciplines as tools for solving pressing problems of
our era towards their artificial intellectualization. 2. It is an indisputable fact
that there is a need for the joint use of “human” and artificial intelligence in fast-
paced decision-making and management processes throughout modern industry.
3. Especially in our century, one of the main factors determining the speed of
development of civilizations is EDUCATION. 4. It follows from the context that the
faster (taking into account other factors) the state introduces Al (in a reasonable
manner) into the educational process, the faster it will achieve primacy in the
competitive struggle of civilizations.

Keywords: parametric didactics, digital twin of the teacher, Al assistant,
development intelligence map, intellectual resources.

The main pedagogical condition for preparation. Cyber-physical systems have
been introduced into the active environment of Industry 4.0 to quickly solve com-
plex problems. These systems are hybrid artificial intelligence (Al) systems with
a combined human-machine system for controlling other systems involved in cer-
tain processes. It is obvious that to support the functionality of this industry, large
numbers of qualified personnel are required.

Modern digital didactic systems are only partially able to cover the shortage
of personnel for Industry 4.0, because in practice, engineering graduates face too
much adaptation to quickly solve complex problems in the industry environment.
Of course, this, in general, reduces the efficiency and slows down the intensity of
any industrial processes.

It is obvious that the rapid adaptation of a graduate engineer to production
conditions is possible only if the educational problem-based training environment
is “close” in the speed of solving and complexity of problems to the problematic
environment of activity in industry. From the context it follows that, according to
the criterion of speed of adaptation, the main pedagogical condition for the effec-
tiveness of training in modern educational systems is the following requirement.

Successful training of a future specialist for professional activities in the
problematic environment of Industry 4.0 can only be realized in a quasi-profes-
sional cyber-physical educational environment.
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This pedagogical requirement can be divided into two components:

1. The educational system must be cyber-physical, because Only in a cy-
ber-physical environment can one realize and learn how to quickly solve complex
problems using the capabilities of artificial intelligence.

2. For a quasi-professional training environment, the content of educational
systems “finally” must resolve educational problems comparable in direction and
complexity to professional problems from the cyber-physical environment.

In general, any cyber-physical system as a whole can be characterized and
represented through:

1. Structural-component functional shell model, i.e. presented what compo-
nents it consists of; how they are related to each other; what functions they are
intended to implement; How, overall, the cyber-physical system will function ac-
cording to purpose.

2. Description of the content - information resource components presented in a
format that can be processed using artificial intelligence (AI).

3. Technologies of resource exchange processes within the cyber-physical sys-
tem, presented in a format in which Al can take part in analyzing and managing
the learning process.

4. Assessment of the functional effectiveness of the cyber-physical educational
system.

Development of a conceptual shell model of a cyber-physical educational
system. In the general case, let’s imagine a cyber-physical system as a dynamic
system (SADT — model [1]) with selected attributes-resources parameters (Fig. 1)
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Figure 1. Diagram of the SADT model of a dynamic system

Based on the second law of thermodynamics [2], we can prove the following
statement - the law of functioning.

Law of functioning. All dynamic systems (biological, technical) function in
an invariant way - INPUT resources are transformed into OUTPUT resources
under the influence of CONTROL resources using MECHANISM resources.
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In the context of the law of functioning of all dynamic systems, let us present
the structural-functional SADT - a model of a cyber-physical educational system
with selected parameters, i.e. with dedicated resource components INPUT, OUT-
PUT, CONTROL, MECHANISM (Fig. 2). Thus, the main pedagogical require-
ment (cyber-systematic, see point 1 in the requirement), at the fundamental and
practical levels, can be satisfied, i.e. software for an educational cyber-physical
shell system can be designed.
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Figure 2. Component structural-functional SADT model of a cyber-physical
educational system

The model uses the following designations for component blocks: K1 — teach-
er; K2 — Al teaching assistant, i.e. its “smart” digital twin; K3 — student before the
start of studies; K4 — the value of the parameters of the state of development of the
student’s intellectual resources before the start of training — a digital twin of the
state of the student’s development; K5 - student after graduation; K6 — the value of
the parameters of the state of development (increment) of the student’s intellectual
resources after graduation — a digital twin of the student’s incremental resources;
K7 — databases of information and material resources: knowledge bases of onto-
logical type; database of diagnostic questions; databases of tasks with educational
problems; hardware with software; teacher as a bearer of knowledge, experience,
psychological and pedagogical expert, motivator, educator.

It should be especially emphasized that the teacher, as well as his “smart” dig-
ital twin in the cyber-physical educational system (see Fig. 2, i.e. components K1
and K2) are interconnected and have a common hierarchical structure in MAN-
AGEMENT with the distribution of their roles in management actions. The stu-
dent and the digital twin of the state of development of his resource intellectual
potentials are represented in the form of a multidimensional (multi-parameter)
digital series [3] of the development of the student’s resource intellectual poten-
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tials in a format suitable for Al processing. For the teacher and students, the digital
series of development is presented in the form of a multi-colored (2 — black, 3
— gray, 4 — green, 5 — red) mind map of the student’s development. As the experi-
ence of training IT engineers for students shows, it is the multi-colored mind map
that has a strong motivating effect [4, 5]. Of course, designing shell software for
a cyber-physical educational system is a collective work of a team of software
engineers and teacher-scientists within the framework of the scientific discipline
“Didactic Engineering” [6 — 8].

Parametric didactics as a new pedagogical toolkit. Any scientific discipline
of a subject area is, first of all, a scientific and methodological tool for solving
problems and answering questions from this subject area. Didactics can be con-
sidered as a scientific tool for solving the problem of effective teaching. In prac-
tice, this training is implemented through the design of didactic systems with the
subsequent training of students in an organized didactic environment. At the same
time, it should be noted that “Didactics”, even after digital transformation, is only
partially suitable as a toolkit for designing digital twins and content of cyber-phys-
ical educational systems. Therefore, when designing cyber-physical educational
systems, the main problem becomes the operation of parametric transformation of
the approaches, principles, models, laws, patterns of “Didactics” [9] and “Psycho-
logical Theory of Activity” in terms of the “Psychological System of Human Ac-
tivity (PSA)” [10] . In this work, we have the opportunity to only briefly list a set
of ten problems (P1 - P10) that arise during this parameterization with comments
on the ways to solve them proposed by the authors. These problems are as follows.

P1. Present a verbal model of the psychological activity system (PSA) of a per-
son as a dynamic system in a parametric format. Comment 1. Attempts to develop
models-schemes for organizing mental-active procedures that occur when solving
various problems and issues have deep roots. Famous psychologists and educa-
tors Vygotsky, Rubinstein, Leontiev, Shchedrovitsky, etc., searched for answers
to these questions. Shchedrovitsky established many schemes of mental-active
procedures-frameworks [11]. For the first time, the existence of a single frame-
work procedure for organizing a fuzzy algorithm of mental activity when solving
problems by a person was expressed by teacher N.K. Nuriev [12]. In [5] it is noted
that during evolution, this fuzzy algorithm-procedure is fixed in a person at the
genetic level.

P2. Establish a law - an invariant fuzzy algorithm-procedure “solving prob-
lems by humans - the law of SPH”, i.e. will establish a (genetically fixed) unique
fuzzy ALGORITHM-PROCEDURE (framework, framework) for a person to
solve a problem, based on his design and estimate documentation. Comment 2.
This procedure is given in many of our works, for example, in [8, art. 48 — 50].

P3. Present in a parametric format the stochastic laws-connections: “KNOWL-
EDGE and ABILITIES”, “MIND and COMPLEXITIES”, and also establish a
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stochastic law-connection between the values of the parameters-indicators of the
intellectual resources of the MIND and the values of the parameters of the COM-
PLEXITY of the problem being solved. Comment 3. The solution is given, for
example, in [8, p. 50].

P4. Construct a parametric numerical model of the increase in intellectual re-
sources of the MIND in a learning environment. Comment 4. Solutions are con-
sidered, for example, in [8, p. 50 — 52].

PS. Carry out parameterization of educational content and present it in the
form of an anthological type knowledge base with selected parameters character-
izing the qualities of this base to support activities. Comment 5. The solution is
considered in [5, 13 — 16].

P6. Establish and write in a parametric format the stochastic law-relationship
“PROBLEM SOLUTION and CONTACT TIME?”, as well as parametrize the base
of educational problems with the selected values of the parameters of their com-
plexity and estimates of the time of contact with them. Comment 6. The solution
is given in [8, p. 67 — 72].

P7. To develop an “adaptive-flexible” intensive digital parametric pedagogi-
cal technology with the possibility of its “step-by-step” adjustment based on the
changing values of the parameters of the student’s developmental state. Comment
7. Variants of solutions are given in [4].

P8. To develop a digital multi-parameter technique for diagnosing the state of
development of the intellectual resources of the student’s MIND, presented in the
form of a dynamic mind map that changes in the didactic environment. Comment
8. Solutions are considered in [4].

P9. Based on the results of solving problems P1 - P8, prove the possibility of
designing a software digital twin (SDT) of a teacher to support learning in a virtual
environment using digital parametric pedagogical technology.

P10. Based on the results of solving problems P1 - P9, prove the possibility of
introducing Al into the educational process with the organization of a cyber-phys-
ical educational system.

The results of solving problems P1 - P10 will be denoted by RP1 - RP10. In
general, these results as a whole are system-forming, i.e. are necessary and suffi-
cient resource solutions for designing a digital twin (Al assistant) of a teacher and
organizing a functional cyber-physical system. The structure of their organization
(Fig. 3) represents and forms the structure of the theoretical and methodological
organization of the basis-platform of “Parametric didactics”. PARAMETRIC DI-
DACTICS should be considered as a new toolkit-branch of PEDAGOGY, on the
platform of which it is possible to design didactic systems of a new (cyber-phys-
ical) generation.
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Figure 3. Conceptual model of the structure of the organization of the theoreti-
cal and methodological basis-platform of “Parametric didactics”

It should be especially emphasized that generations of cyber-physical systems
will evolve, i.e. Al assistants of cyber-physical systems will become “smarter”
from generation to generation.

Conclusions and conclusions. 1. In the course of the development of civiliza-
tions, there is a natural transformation of verbal models of scientific disciplines
as tools for solving pressing problems of our era towards their artificial intel-
lectualization. 2. The need for joint use of “human” and artificial intelligence in
fast-moving decision-making processes and reality management is an objectively
forced factor. 3. Especially in our era, one of the main factors determining the
speed of development of civilizations is EDUCATION. 4. It can be argued that the
faster (taking into account other factors) the state introduces Al (in a reasonable
manner) into educational processes, the faster it will achieve primacy in the com-
petitive struggle of civilizations.
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According to the Olympic Charter, Olympism represents a philosophy of life,
elevating and uniting the virtues of the body, will, and mind into a balanced whole.
Olympism, connecting sport with culture and education, seeks to create a way of
life based on the joy of effort, the educational value of good example, social re-
sponsibility, and respect for universal fundamental ethical principles.

In the works of Pierre de Coubertin, special attention is paid to the pedagogical
aspects of sports competition. According to him, sports competition without an
educational focus on the implementation of humanistic values is only a technology
for producing results [4, 8].

Modern researchers note the special significance of this provision for the suc-
cessful practice of children’s and youth sports [1, 5, etc.].

Object of study -practice of children’s and youth sports in Russia.

The purpose of the study is to describe and generalize the experience of using
various types of competition and models of organizing rivalry in children’s and
youth sports in Russia.

EEEN | ss




Scientific research of the SCO countries: synergy and integration

Research objectives:

1. To create a classification of the types of competitive practice of children’s
and youth sports in Russia.

2. Based on a study of the literature, determine the most current models for
organizing competitions in children’s and youth sports.

3. Describe innovative practices in children’s and youth sports in Russia.

Research methods:

— analysis of scientific and methodological literature on the theory of chil-
dren’s and youth sports.

— analysis of documents regulating the content and organization of sports
competitions in children’s and youth sports in Russia.

—  systematization of types of competitions in children’s and youth sports in
Russia.

Currently, the development of sports in the Russian Federation is one of the
national priorities, with special attention being paid to children’s and youth sports
[3]. Increased interest in children’s and youth sports is reflected in a number of
projects, strategies, concepts and initiatives: the national project “Demography”,
the national project “Sport is the Norm of Life”, the Strategy for the Development
of Physical Culture and Sports of the Russian Federation, the Concept for the
Development of Children’s and Youth Sports in the Russian Federation to 2030,
Concept of sportization of physical education, All-Russian competition of sports
initiatives “You are in the game”.

The time of innovation in social and humanitarian practice creates interest in
the traditions that exist in the field of this activity. We turned to summarizing the
rich experience of children’s and youth sports in Russia. Based on the analysis of
the study, we identified the following models for organizing competitive practice:

1. Attributively and ideologically shaped movements (scout and Sokol
movements).

2. Rational-normative complexes (GTO, BGTO).

3. Complex multi-level competitions (“All-Union Schoolchildren Spartaki-
ad”, “All-Union Ski Racing Competitions among Pioneers and School-
children”, “All-Union Youth Sports Games”).

4.  Club multi-stage competitions (“Starts of Hope”, “Jolly Dolphin”, “White
Rook”, “Fun Starts”, “Friendship”, “Zarnitsa”, “Golden Puck”, “Leather
Ball”, “Silver Skates”, “Swift Ball” «, “Spikelet”).

Noteworthy is the existence of attribute-formed movements, which include the
scout and falcon movements. It should be noted that these models of the physical
culture and sports movement were formed at the end of the 19th century in foreign
practices and had a significant ideological component. They found widespread use
at the beginning of the 20th century in Russia.
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During the Soviet period, they were developed rational-normative complex-
es - GTO, BGTO, complex multi-level competitions - “All-Union Spartakiad of
Schoolchildren”, club multi-stage competitions: “Starts of Hope”, “Jolly Dolphin™,
“White Rook and others. In particular, the concept of the International Children’s
Siberiad was developed and implemented, the author of which is Professor of the
Siberian State University of Physical Culture and Sports Yuri Pavlovich Simakov.

The named models in different periods of the history of children’s and youth
sports in Russia had varying degrees of popularity; some of them formed the basis
of the practice of children’s and youth sports and were implemented for a long
time. To a greater extent, the values and ideals of the Soviet sports movement were
represented in the concept of the All-Union Schoolchildren Spartakiad. Modern
experts, analyzing the experience of organizing the competitive practice of chil-
dren’s and youth sports in the Soviet period, note the special value of the sports
and athletics movement and propose to consider a multi-level sports and athletics
competition as the basis for organizing the sports movement in modern Russia [2].

In the 21st century, significant changes in sports are observed, which is re-
flected in the practice of children’s and youth sports. At the international level, the
Youth Olympic Games appeared, the World Gymnasiums, and regional children’s
and youth games became more popular. Russia is actively involved in these inter-
national projects. This participation contributed to the emergence of new types of
competitions (Gymnasiums, Spartan Games, etc.)

Currently, a deep analysis of traditions and innovative projects aimed at the fu-
ture is relevant. Innovations in the modern practice of children’s and youth sports
in Russia include new types of physical activity, new ways of determining winners
and new models of organizing competition.

New types of physical activity include: workout, parkour, panna, phygital,
tricking, etc.

New types of organizing sports competitions are being implemented in innova-
tive projects: “Street Classics” and “Gymnastrada”, innovative projects are wide-
ly represented in the projects of the All-Russian competition of sports initiatives
“You’re in the Game”.

Innovative models of organizing rivalry: semi-competitive (rivalry-cooper-
ation) and non-competitive (mainly cooperation) models developed and imple-
mented within the framework of the SpArt project have significant humanistic po-
tential and should in the future find wider distribution in the practice of children’s
and youth sports [7].

The process of forming a significant number of street sports subcultures has
led to significant changes in children’s and youth sports in Russia. The program
“Street Classics” is becoming increasingly relevant at the present time. Street Clas-
sics is a nationwide project for the development of street sports. Its program in-
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cludes about 20 types of sports and disciplines, such as volleyball, basketball/3x3,
freestyle football, and others.

A new phenomenon in sports is e-sports. The relationship of this type of com-
petition with the field of sports and the Olympic movement is quite complex. At
the same time, e-sports is actively included in the practice of the sports movement
and is supported by the IOC.

E-sports is a team or individual competition based on computer games. All
e-sports disciplines are divided into several main classes, distinguished by the
properties of spaces, models, game tasks and developed by the gaming skills of
e-sports athletes - first-person shooters, real-time strategies, sports simulators, car
simulators, flight simulators, fighting games, team role-playing games with tacti-
cal-strategic elements games.

A completely new practice that serves as an integration of classical sports and
e-sports is physical sports.

Phydital sports are a combination of digital and physical activity. The phygital
sports program consists of several challenges: phygital sports are a combination
of classical sports with their digital analogues (video games, simulators). Phygital
tactical combat is a combination of popular video games of the “3D tactical com-
bat” genre with a physical stage — the laser tag arena. Phygital strategy — compe-
titions take place in computer games of the “battle arena” and “strategy” genres;
at the physical stage, a series of tests of endurance and ingenuity are conducted.
Phygital speed is a completing speed games in a relay race format. At the physical
stage, the best teams participate in the phygital super final. Phygital technologies
- participants compete using technically complex devices and technological devel-
opments: drone races, robot battles and virtual reality competitions.

A great resource of new ideas for the practice of children’s and youth sports is
the “You’re in the Game” sports initiatives project, the 4th season of which started
in November 2023.

In the theory and practice of children’s and youth sports, through the efforts of
scientists, various models of competitive practice were developed, including those
authored by V.I. Stolyarov and his students developed a concept of non-competi-
tive models of organizing rivalry, which is characterized by the following features:

— non-competitive behavior of participants without identifying winners, the

organization of activities is aimed at matching the behavior of the game
role and the plot;

— the organization of activities is based on solving the game problem and the

cooperation of the players in achieving it;

— the focus of the players on the plot of the game and emotional support for

all its participants;

— the absence in the rules of the game of cases of elimination of individual

participants before the end of playing time;
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— the opportunity to take part for everyone, without differentiation by level

of preparedness, age, or motor experience;

— complete ensuring the safety of the players and their confidence in the

help of other participants in the game [6,7].

In the practice of children’s and youth sports in Russia, semi-competitive and
non-competitive models were developed and applied in the context of the human-
istic project “SpArt”, created by V.I. Stolyarov. The author has developed ways
to increase the humanistic potential of sports competition, which is aimed at the
formation of humanistic values: friendship, cooperation, mutual understanding [5,
etc.].

These models, in our opinion, deserve wider distribution in children’s and
youth sports.

Thus, in the modern practice of children’s and youth sports, it is important to
combine traditions and innovations, which will allow the humanistic potential of
sport to be realized to a greater extent.
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One of the leading directions of China’s national policy in the field of educa-
tion is to expand the range of general cultural and professional competencies of
graduates of higher educational institutions, allowing young bachelors and mas-
ters to adapt and actively act in a dynamically developing society, to successfully
implement the creative potential accumulated during their years of study in prac-
tical activities.

The implementation of these trends in the training of musician-teachers is as-
sociated with the creation of conditions for expanding the cultural thesaurus of
students, increasing the level of their performing culture, enriching their repertoire
with works of various styles and genres, including examples of modern musical
art, mastering the methodology of their performing development in working with
students.

According to Russian specialists involved in the development of areas for
training music students in the context of modernization of the domestic system
of higher pedagogical education, the didactic potential of film music as a special
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phenomenon based on the idea of interaction between the arts can be used to solve
the above problems. Its mastery acts as a powerful catalyst for the formation of
an emotional-value attitude towards an artistic image, promotes the activation of
the mechanisms of creative imagination and fantasy, and associative thinking. The
study of film music helps to expand the general cultural competencies of students,
stimulate interest in mastering musical content on a deeper artistic basis, and the
desire to translate this knowledge into performing practice [1]. Along with this,
a number of researchers emphasize the art-therapeutic possibilities of film music,
which have a positive impact on the harmonious development of personal reflec-
tion in adolescence [2].

The interest in film music and its influence on the formation of human spiritual-
ity is characteristic not only of representatives of Chinese musical culture. Effec-
tive steps towards popularizing this phenomenon were taken in the mid-20th cen-
tury by the renowned composer and conductor Ma Sicong, who maintained close
creative contacts with the outstanding Russian film composer 1.O. Dunayevsky [3,
p. 6]. The performance activities of pianist Liu Shikun, a laureate of the First In-
ternational Competition named after P.I. Tchaikovsky, also played a certain role in
the development of Chinese listeners’ interest in film music, including its samples
in the programs of his performances with an orchestra.

The active use of the potential of film music in the educational process of
modern youth can be facilitated by the characteristic trend in the first quarter of
this century towards expanding cultural contacts between Russia and China in the
field of cinema [5] and education [6], and the continued steady interest of Chinese
musicians in the work of Russian composers [7].

At the same time, in the modern Chinese system of music education, the im-
portance of the didactic potential of film music in the preparation of students and
the need to study its capabilities as an effective means of professional develop-
ment of young musicians is not reflected in the curricula of educational programs
and is only outlined in individual scientific studies [8].

Our analysis of the educational and methodological documentation of the
music departments of a number of Chinese pedagogical universities showed that
samples of film music are not included in the content of the work programs of
the academic disciplines “Solo instrumental performance (piano)”, “Instrumental
ensemble”, “History of music”, “Analysis of musical works” , “World artistic cul-
ture”, which are of key importance for the professional training of students, or are
presented in them with isolated examples.

To a certain extent, this state of affairs is explained by the orthodoxy and snob-
bery of certain, highly respected and with many years of experience, representa-
tives of university teaching staff, who associate works of film music with a light
entertainment genre and strive to use exclusively time-tested classical works in
their work with students.
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The indifferent attitude of authoritative mentors to film music is transmitted to
students who, being curious about this layer of musical culture, having almost dai-
ly contact with it (as the survey conducted convinced us); do not see the need for
professional study of works of film music within the walls of higher educational
institutions.

The reluctance of teachers to include film music in the orbit of professional in-
terests negatively affects the training of future musician-teachers, leaving beyond
the competence of graduates a huge layer of world artistic culture, knowledge of
which can be an effective means of spiritual and moral education of the younger
generation.

In this regard, explaining to students the importance of film music in modern
musical culture and the need for mastery of this phenomenon as a performer is an
important task for the teacher, who aims to include its samples in the curriculum
of academic disciplines.

Let’s consider the arguments that can be used by a piano class teacher to prove
the importance of film music for the professional and personal growth of a musi-
cian, and to increase the motivation of modern students to master it.

The first of them is related to the possibility of expanding the listening audi-
ence.

In the course of becoming familiar with film music as a special artistic phe-
nomenon, the student must be explained that music as an organic element of cin-
ema - the most widespread and popular genre of art-initially designed for percep-
tion by a wider audience than academic music. When creating music for a film, the
composer strives to ensure that the main theme of the film is positively perceived
by the audience, evoking special feelings in the minds of listeners, colored in pos-
itive emotional tones. Subsequent to the premiere of the film, repeated replication
of soundtracks through the limitless possibilities of television, radio broadcasting,
audio and video recordings helps people remember the melodies of films, ensuring
their perception as independent works, that is, independent of the visual range of
works.

In this regard, mastering a repertoire that includes examples of film music will
allow the student to take part not only in academic concerts based on world classic
masterpieces, but also to perform in evening programs based on popular melodies
from legendary films. As practice shows, such concerts are becoming increasingly
popular and beloved among listeners of various ages and social status. They also
arouse interest among young people.

The second argument is the possibility of students fully implementing their in-
terpretive mission in the context of musical educational activities. Popularization
of the best works of film music takes on special significance for establishing con-
tacts with a category of listeners who are not prepared to perceive “serious” music.
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For live creative communication with such an audience, the student’s perfor-
mance of popular examples of film music can be supplemented by the display of
video sequences from relevant films. It is advisable to precede the demonstration
of fragments with a brief introductory speech, clarifying the principles of musical
design of the visual sequence. This approach will have a beneficial effect on acti-
vating listeners’ interest in a deeper perception and understanding of the content of
the film, and will form the audience’s initial ideas about the functional significance
of music in the film as a single cinematic whole.

As a third argument, we can point to the increase in the social status of the
future musician-teacher among his peers. For a person as a “public person,” social
perception and orientation towards interpersonal interaction are extremely impor-
tant. In socio-psychological terms, the relevant qualities for a subject are the abili-
ty to establish social contacts, adequately perceive and understand communication
partners, influence them and constructively coexist in society.

A person who owns a musical instrument acts as a center of attraction for those
around him, a kind of magnet. People turn to him with a request to perform a fa-
vorite fragment from a popular movie, to select a well-known melody or accompa-
niment to a vocal line of a song by ear, etc. Possession of these skills significantly
increases the self-esteem of a young musician and has a positive effect on the
formation of the self-concept “as an integral system of an individual’s ideas about
himself, as a conscious, reflective part of the personality” [9]. The emergence of a
feeling of significance and relevance in the society of peers strengthens self-con-
fidence, causes a state of emotional uplift, inspiration, and mobilizes creative po-
tential for new achievements.

Along with this, understanding the laws of film music and its connections with
visuals will allow the student to assist peers in selecting musical accompaniment
for video sequences when preparing various presentations.

In addition to holding conversations arguing the importance of film music in
professional activities, an effective factor in increasing the motivation of students
could be the publication of a special anthology, including the best examples of
domestic and foreign film music, arranged for solo and ensemble performance on
the piano.

Concluding the article, we note that the inclusion of works of film music in
the process of instrumental-performing (piano) training of students is in tune with
modern trends towards strengthening integrative approaches in pedagogical prac-
tice, based on overcoming “guild boundaries” between various spheres of artistic
reflection of reality in order to most fully disclose the content of artistic pictures of
the world. Performing mastery of this layer of musical culture ensures increased
motivation of future musician-teachers to study world musical culture and orients
students towards solving typical problems of professional activity.
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Annotation. Every advancement and development of technology has had
some impact on education. When the first radio appeared, people envisioned it
as a means of bringing education to everyone. With the advent of television, the
idea arose that it could be used as a broadcasting system to solve the problem of
teacher shortages. Today, technology is evolving very fast. Around the world, and
in Mongolia, between 2010 and 2022, every office, every family, and every person
worked on a computer.

Keywords: technology, education, broadcasting, computer, e-learning,
distance learning.

1. Introduction

Between 2010 and 2023, everyone has a smartphone or tablet. It is certain
that in the next ten years, every office and household will have a robot assistant,
and everyone will use intelligent tools based on the achievements of artificial in-
telligence. Along with this, educational technology and technology-based teach-
ing methods are changing rapidly. We discussed distance, e-learning, and mobile
learning a few years ago. Still, today, digital learning, open education, and MOOCs
(Massive Open Online Courses) are considered a means of providing quality edu-
cation at a low cost to everyone who wants it. The concept of “Education 4.0 has
also appeared regarding the optimal education system for people living and work-
ing in the fourth industrial revolution era, artificial intelligence, and robots. Also,
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the so-called “Minerva” projects are being implemented, experimenting with what
future educational institutions, especially universities, will look like. Moving to
the next level of development rather than distance or e-learning, it is expected
to develop in many areas related to the development of smart tools and artificial
intelligence based on the principles of digital learning and open education. For
example, analyzing the state of the student and preparing and delivering intelli-
gent content that is suitable for anyone (personalized learning), using a variety of
technologies, such as VR (virtual reality), AR (augmented reality), and MR (mo-
bile reality), as well as content created using these technologies development and
use of a variety of applications for smartphones to deliver, manage, conduct, and
evaluate the student’s learning process and provide additional services. Also, in a
globalized world, it is becoming increasingly open to study subjects studied in any
school without borders, from anywhere, at any time.

2. Distance learning in Mongolia

In Mongolia, distance learning has been developed since the beginning of
2000. Several programs have been implemented at the government level. For
example, “National Distance Learning Program” from 2002, the “E-Mongolia
National Program” implemented between 2005-2012, and the “One Mongolia
Initiative” from 2012-2020, etc. were carried out. Still, they were able to meet
the demands of students at a modern level. Neither the legal framework nor the
implementation system has yet been comprehensively created. For example, it has
not been possible to create a comprehensive platform for organizing distance and
e-learning courses, as well as issues such as verification of what has been learned
through distance learning, credit calculation, etc., has yet to be resolved. During
this period, universities have been doing many things to develop and introduce
electronic and distance courses at their own level. Still, in terms of methodolog-
ical and technological solutions, they needed more time to move to 100 percent
distance courses in the current situation. On the one hand, this is a challenge, but
on the other hand, it is seen as a certain impetus to the development of distance
learning or online learning. For example, Mongolia’s SHUTIS has approved and
implemented the E-learning program since 2007. Within the program’s frame-
work, more than 400 e-learning materials that can be used at the bachelor’s and
master’s levels have been prepared, and these materials will be used as supple-
mentary materials for combined classroom learning, blended learning, and flipped
classrooms, which are modern active learning methods.) made it possible to use
it. Due to the impact of the unexpected factor of “COVID-19”, every teacher is
progressing in researching and experimenting with what software and how to use
the Internet and electronic tools effectively. Online learning is more flexible than
classroom learning and allows learners to learn independently without restrictions.
That’s why space is the leading solution to reduce educational inequality by mak-
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ing learning possible regardless of time. Many international studies are comparing
traditional classroom learning and online learning. For example, a 2019 study
by Charlotte Neuhauser found that students’ test scores, homework, and course
grades did not differ between classroom and online courses, and 96 percent of
all online students found online courses more effective than classroom courses.
According to Columbia University research (Shanna Smith Jaggars, 2014), most
students are interested in watching simple and easy courses online, and it is better
to watch professional and challenging courses in the classroom. Therefore, mov-
ing the university’s general academic and elective courses online may be more
effective. Online learning is being explored in many ways around the world. It is
not only a way to reduce inequality in education but also to improve the quality of
education and promote lifelong learning.

3. Distance learning policy in Mongolia

Since 2012, Mongolia has intensified the work of reforming the higher educa-
tion system in many aspects, including structure, content, and quality, and is im-
plementing large-scale projects and programs. To fulfill the goals and objectives
of ensuring the implementation of the policy of the Government of Mongolia and
the realization of the strategic plan of higher education within the framework of
the “Higher Education Reform Project” (HERP) funded by the Ministry of Edu-
cation, Culture, Sports, Science and Technology of Mongolia and the ADB, from
2015, the International Engineering Education Reform-CDIO standard and meth-
odology was developed by SHUTIS. , to introduce the III program of engineering
technology, and from 2018, the project of introducing the advanced level CDIO
methodology to six programs of SHUTIS, NUM, Agricultural University, MUSU,
SUSU, and UBHU has been implemented. In the framework of this project, work
is being done to improve the educational program, empower teachers, create an
e-learning environment by new methodologies, and improve the environment to
support teacher development. As for other universities, in 2018-2019, within the
framework of the “Higher Education Reform” project, to develop e-learning ma-
terials and make them available to universities and colleges, a working group was
formed with the participation of SHUTIS, NUMIS, SSUIS, Agricultural Univer-
sity, MUSU, and UBHUIS, “Digital Student,” “ Developed the concept of digital
training, including digital professor,” “digital training environment,” “digital con-
tent preparation.”

4. Universities in Mongolia and distance learning

In this context, the experience of using Lightboard technology, which was first
tested in SHUTIS in Mongolia, has been adopted by several universities and col-
leges such as NUS, MUSU, SHMTDS, and TTK, and they are using it to conduct
digital training by making video recordings of their teachers’ lessons. The number
of enthusiastic students and young people who successfully use e-learning, espe-
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cially open-source learning materials widely used worldwide, is increasing. But
at the current level, it’s disappointing that all students use this opportunity. For
our students, there is no specific research on how effectively they use the oppor-
tunities of modern information and communication technology for self-develop-
ment and learning. Still, it is observed that they use the Internet and smartphones
more for chatting with each other and for entertainment. Therefore, we think it is
necessary to use this opportunity and the expensive technology, which is getting
cheaper daily. Still, the costs and money are going behind it as an opportunity for
our young people to learn effectively. In this, I want to do specific tasks, starting
with preparing students for being middle school students, creating an environment
for instilling such maturity habits and skills and preparing teachers. Instead of
banning smartphones from students or Generation Z in the middle school envi-
ronment, they should be encouraged to use them for the right things, such as self-
study and access to helpful information. An Open Education Center was estab-
lished at SHUTIS last year. This center prepares and implements an entirely new
open online course for the public, conducts research and makes recommendations
on higher education policy issues, improves the professional skills of universi-
ty teachers and empowers them, conducts research and makes recommendations
on higher education management and teaching methodology innovation. It was
established to provide policy support to the units and component schools. The
center defined its vision as “Education open to every citizen” with the slogan “Ed-
ucated person is rich.” Since its opening, “Open Education,” “Open Learning Re-
sources,” “Learning Design,” “Hyutagog-Becoming a Methodology for Lifelong
and Independent Learning,” and “Open for Public” for managers and professors
of Mongolian universities. Organized five series of courses on “online course —
MOOC.” The materials prepared in the framework of these courses were compiled
and processed into an “Open Education” Public Open Online Course or MOOC
and placed on two platforms on the Internet. Anyone who wants to can sign up
with any email address they use and study for free. By studying these lessons, our
teachers can gain a lot of new information and knowledge about the development
of open education. We should pay attention to the quality and improvement of dis-
tance learning from both sides. Distance learning has several unique requirements
that make it different from classroom learning. Let’s mention some of them. First,
when preparing training materials, prepare a large amount of information quickly
to attract students’ attention as much as possible. A few years ago, it was up to 15
minutes, then 8-12 minutes, but now content can be delivered in up to six min-
utes. If a video lesson is being prepared, it is necessary to prepare it in such a way
as to give the impression of watching a Hollywood movie. For example, https://
www.masterclass.com/ has some interesting, high-quality tutorials. Also, AR/VR/
MR technologies mentioned above should be effectively used. Secondly, since
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the teaching-learning process is created as a result of teacher-student cooperation
and participation, in order to conduct e-learning successfully, teachers should be
trained in teaching and training methods and effectively organize the student’s
learning process using all the possibilities of modern advanced technology online,
practice, and on the other hand, it is becoming essential to train students in online
learning methods from the time they study in secondary school. Thirdly, every
teacher prepares high-quality teaching materials for the courses he/she teaches
and discloses what he/she has prepared with an open license so that others can
use it, so that they can learn from each other and learn from each other. Fourth,
training students in online self-study methods in digital environments, game meth-
ods, group discussions, teamwork, progress according to everyone’s cognitive and
learning background, and prepare and create funds for tasks that test knowledge,
abilities and attitudes in multiple scenarios. etc., requiring teachers and students
to work harder for successful learning. The results of current e-learning depend
on many factors. We are adjusting to the current situation and working diligently
from all sides. However, the results and quality of training depend on the efforts
and efforts of the subjects involved in the training process: teachers, students, par-
ents, and everyone. Therefore, everyone must use all their opportunities to study,
study, work, and work with full awareness of their duties and responsibilities.
In Mongolia, many tasks must be carried out for sustainable development and
improvement of distance education. In the future, we must clarify the legal frame-
work and make necessary and forward-looking regulations. For example, credits
can be calculated for courses studied through e-learning, several schools can joint-
ly prepare and organize courses of expected quality e-courses for courses taught
in popular professions or with the same content, mutual credits can be calculated,
etc. And to have a reliable digital learning platform.

5. Conclusion

When resources and financial constraints are limited initially, it may be more
effective to join strong and promising platforms being developed abroad and to
translate and localize it into Mongolian rather than developing it ourselves. We
must empower our teachers, support them with methods, and train students in
self-learning methods, attitudes, and maturity through e-learning. Also, prepare
high-quality training resource materials and open courses for the public with spe-
cific policy support. To use advanced technology in this direction, the government,
private sector technology development companies, and universities can devel-
op mutually beneficial educational technology development (Ed. Tech) projects
through business partnerships. First, many projects may be implemented with mo-
bile phone companies such as Mobicom and Unitel and web, software, and mobile
application development companies. We also need to support the widespread use
of digital elements in blended learning and classrooms. Ideas can be mentioned,
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such as developing sound and image recognition and artificial intelligence in edu-
cation, especially as a tool for managing, monitoring, and evaluating the learning
process and implementing specific projects and programs in developing virtual
and natural learning environments.

References

1. Brizgina O.F., Construction of the lesson with support of technology (www.
infojournal.ru)

2. Gilbukh E.Z., Test of psychology: main ideas, (Psychological issues No2,
2017)

3. Davaa J. “Technology and University” Ulaanbaatar, 2007

4. Ravjaa D. “Innovation in academic studies in Mongolia” Ulaanbaatar, 2017

5. Erdenechandman J. “Online class preparation process” Ulaanbaatar, 2019

70 || International Conference



FEABEFRIRARF: BRI R4

DOI 10.34660/INF.2023.87.90.231

HEM DAL SRR BERTTH AT A TR
THE ROLE OF THE EDUCATIONAL AND INDUSTRIAL
COMPLEX IN THE PROFESSIONAL EDUCATION OF STUDENTS
WITH DUAL TRAINING IN TECHNICAL COLLEGES

Alexandrov Alexander Vavilovich

Teacher, Head of the educational and production complex
Interregional Competence Center — Cheboksary Electromechanical
College of the Ministry of Education of the Chuvash Republic

Polikarpov Igor Lvovich

Teacher, Deputy Director for educational and production work
Interregional Competence Center — Cheboksary Electromechanical
College of the Ministry of Education of the Chuvash Republic

TEfF.  FEBRE A RIBOR T, VE S ol SRR R A
AREABEE A, MATTAMUIA L ZFIR. $REARES), 1M LAV HE AT T-BORANN
. VTS A P HER I T 65 SRR R 3 T, TR LSt
RS TRIEAT AR R AT SERR AT REAR R, JCHAE R TR MBE LR Ealk )
RTINS,

B HE M LA S AR E B A R, BTN HH
e LR TR SEERE AR TG AR AR IR IHESE A AT 52
BRI A s PEE T, Sl IO E R, LT
Kbt B ATV 206 1)~

KA PEERMVEE . BE LIRS, BUTHE. .

Annotation. In a rapidly changing technology market environment, the
key to success for many manufacturing enterprises is yesterday’s graduates of
technical colleges who not only have the necessary knowledge, skills and abilities,
but also are able to think ahead of technology and time. Business leaders want
to get professional employees who are ready to start the labor process without
additional time spent on retraining. It can be difficult to put this into practice,
especially when it comes to young employees who have recently graduated from
an educational institution.

The creation of educational and industrial complexes is an effective way to
form students’ professional competencies, because the training of competitive
specialists in secondary vocational education is inextricably linked with obtaining
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a theoretical course within the educational process and a practical course within
the framework of training and production practices based on fixed enterprises.
With such dual training, employers’ preferences will be on the side of students
with professional and industrial experience.

Keywords: secondary vocational education, educational and industrial
complex, dual education, mentoring.

The educational and production complex should be the main base for prepar-
ing technical students to work at industrial enterprises, its activities consolidate
theoretical training and form practical skills. For the competent and consistent
work of the educational and production complex, it is necessary to interact all the
staff structures of the educational organization with the assigned partner enterpris-
es. With close cooperation and flexible interaction of all stakeholders, training will
be carried out as efficiently as possible under the supervision of teachers, mentors
and craftsmen, and manufacturing enterprises will receive ready-made specialists
without the need for retraining and retraining “for themselves”.

In addition to the joint work of the educational and production complex and
manufacturing enterprises, it is necessary to create a scientific and technical coun-
cil. It should include both the college administration and the heads of large enter-
prises and those responsible for training labor reserves.

Unfortunately, many graduates are not always able to apply their knowledge
and skills in practice. Teachers of educational institutions and mentors at enter-
prises should help them in this.

Within the framework of dual training and improving the level of development,
practical and theoretical skills of students, mentors play a special role, especially
mentors of high-tech enterprises. Mentoring as a form of learning allows you to
combine the flexibility and practicality of learning with the cost-effectiveness and
efficiency of this process. Today it is impossible to find another form of education
that can be fully targeted and close to the real conditions of enterprises.

Corporate training of technical specialists has received a new development.
This training is a process of improving the knowledge, skills and competencies of
enterprise personnel according to specialized educational programs aimed at sat-
isfying the interests of enterprises in competent personnel for the accumulation of
intellectual and innovative capital in order to ensure the competitiveness of these
specialists and the competitiveness of the enterprise as a whole.

Students study at the college according to the scheme “Theory -> laboratory
and practical work at the college -> academic practice at the college -> industri-
al practice at the enterprise”. This continues in a cycle. At the same time, each
production practice has its own mentor in production. As a rule, the connection
between the mentor at work and the teacher at the college is carried out only
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through the line “the head of practice from the college is a mentor at work™. In our
opinion, this interaction is not enough, the head responsible for academic practice
cannot always objectively assess or know the skills and abilities of each student.
Therefore, we propose to give the competence of a “Mentor” to teachers of special
disciplines. They teach classes for each group and know the abilities and potential
of almost every student.

In every educational institution there are teachers of special disciplines — these
are potential mentors of theory, there are masters of industrial training — these are
potential mentors of educational practice. Why are the “Potential ones” - they are
still only teachers, but from our point of view, a mentor in college is a teacher who
leads a student to a set goal. The goal of a teacher in the professional education
system is to prepare a specialist who is satisfied with his professional activity, and
if a person is happy to practice his profession and receives a good salary, then this
is a successfully formed taxpayer and this is a very powerful social aspect.

If the teacher is a theorist or a practitioner, then he additionally studies with
a group of students (the group may consist of different categories of students,
depending on the specialty, form of study, educational institution). The result of
the mentor’s work with the student may be the acquisition of new professions,
competencies and employment of the latter at the enterprise, as well as the mentor
can engage in scientific activities — from participation in conferences to the man-
agement of a graduation project.

The full-time structure of a group of mentors in production has several advan-
tages: team cohesion, communication between production and an educational in-
stitution, and the ability of mentors to participate in the educational process. Based
on the results of the mentors’ work, their additional motivation can be formed,
both in monetary terms and in social terms, such as the winner of contests or
internal competitions, the organization of additional leisure at the expense of the
enterprise.

The assignment of the “Mentor” status must be confirmed by specially devel-
oped criteria for evaluating the mentor’s activities and confirmed by a certificate.
The body that will issue this document should be formed within the framework of
the professionalism of the engineering Cluster.

Of great importance in increasing the level of effectiveness of the formation of
special skills of students is their passage of educational and industrial practice un-
der the guidance of masters of industrial training. This is the period of the highest
quality training of future specialists with a sufficiently high level of professional
competence development. The masters are a necessary connecting element in the
system of the educational and industrial complex together with the administra-
tion, teachers, mentors, representatives of the scientific and technical council of
employers.
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A modern master of industrial training, according to a number of researchers,
“should not only be able to design the educational process, but also effectively
interact with social partners, and above all, the employer, mentors of practice at
the enterprise.” The authors of the monograph “Masters of industrial training as a
professional group: the current state and problems of development” unequivocally
determine that the level of professional and pedagogical education of the master
of industrial training has a decisive influence on the level of all subject interaction
in the institution of vocational education [7, p.79]. That is why modern research-
ers consider the competence of a master as one of the pedagogical problems and
assert that it is necessary for each master to master “a certain set of competencies
most important for his professional activity, an integral set of knowledge, skills,
abilities and personality qualities that allow him to successfully solve problems,
including pedagogical ones, in the field of educational and industrial activities”
[4]. That is, each master should not only be competent in his profession, but also
have a “pedagogical orientation of mind” [3, p.28].

In the context of the organization of dual education in a technical college, the
role of the administration of an educational institution of vocational education
(college) is strengthened and deepened. Its main function is to direct all available
managerial levers and resources to transfer the educational space of the organiza-
tion of vocational education into a dynamically developing system in order to op-
timally profitably and reliably facilitate the organization of interaction between all
participants in the educational, cognitive and related production process: teachers,
students, masters of industrial training, mentors, employers [6]. And then, as G.M.
Bocharova rightly notes, interaction with employers will need to be organized
on the principles of effectiveness (in the implementation of common goals and
obtaining positive results), integrity (‘“unity and consistency of the methodologi-
cal and regulatory framework of the interaction participants”), voluntariness and
openness (“the possibility of new participants entering, as well as exiting it”) [2,
p- 22]. So O.A. Ikrina, arguing about the need for a dynamically developing rela-
tionship with employers, puts forward two reasons for this need. Firstly, “in the
context of modern technological transformations in production, the requirements
of employers and, accordingly, professional standards will constantly undergo
changes, therefore professional educational organizations must respond quickly
and flexibly to new requests from employers in order to keep up with the times” [5,
p-52]. Secondly, a comparative analysis of the latest educational standards shows
a tendency towards their practice-oriented nature, which means that this “neces-
sitates the development of a joint policy of enterprises and educational organiza-
tions” [5, p.52].

The process of organizing interaction with employers in our college must be
carried out at four interrelated stages that are consistently implemented.
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The first stage is organizational, at which it is necessary to discuss and sign a
Regulation on the organization and implementation of educational and industrial
activities according to the dual training model, an agreement on practical training
of college students and employers, a Regulation on the scientific and technical
council, a Regulation on the department, a Regulation on mentoring and a long—
term cooperation plan has been drawn up. All these documents need to be pre-
pared and agreed on the basis of studying the needs of the labor market [8].

The second stage is methodical, aimed at coordinating the programs of aca-
demic disciplines and programs of educational and industrial practice.

The third stage is practical, focused on the joint implementation of educational
and industrial practice, as well as on the participation of representatives of the
scientific and technical council of the college in assessing the quality of student
training during final certification and for the employment of graduates.

The fourth stage is a reflexive one, based on the analysis of the results of
mutual cooperation in the development of professional competencies of college
students of a technical profile.

Our proposed technology of interaction between participants of dual training
in the course of the educational and industrial complex at the college of technical
profile can be represented as the process of organizing the interaction of subjects
of educational and industrial processes (administration, teachers, students, mas-
ters of industrial training, mentors, representatives of the scientific and technical
council or department), controlled and controlled by the procedural mechanism of
the organization of dual training in the process of consistent implementation of the
processes agreed upon by all its participants (formation of educational programs
— implementation of educational programs and practices — certification of qual-
ifications — employment).

The task of the educational and industrial complex should not be aimed at
directly providing “labor resources”, “labor force” and “personnel training”, but
at providing conditions for the realization of the human potential of students. Men-
toring should be such a driving force.

By creating a management system through the educational and production com-
plex, we can help students independently determine their next steps in a professional
career, form their own ways of self-realization, acquire the necessary competencies
and unleash their potential, which is vital in today’s rapidly changing world.
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Abstract. The article is devoted to current problems of using multimedia in
education. The author’s definition of the concept of “multimedia” is given, as
well as the “multimedia teaching method” as teaching by visualization using
multimedia. The problems of using the multimedia teaching method are revealed
through a number of identified contradictions, among which the basic one is
the contradiction between the high level of development of modern computer
technology and the insufficient implementation of the multimedia teaching method
in the pedagogical process. A pedagogical experiment is described that confirms
the effectiveness of the multimedia teaching method. The author comes to the
conclusion that the multimedia teaching method can improve the effectiveness of
the educational process.

Keywords: multimedia; multimedia teaching method; multimedia electronic
textbook; visualization, perception; education, pedagogical process.

Multimedia is the combination of different types of information (such as text,
audio, video) into an integrated interactive application to deliver messages to an
audience’.

! Belykh-Silaev D.V., Ivankov Ch.T., Mironov G.V. Multimedia technologies in education // Inf.
bulletin of educational institutes of higher educational institutions on education in the field of military
command and control of the RF Armed Forces in humanitarian and social specialties. No. 7. — M.:
MUMD, 2013, pp. 28-33.

TSN | 77




Scientific research of the SCO countries: synergy and integration

Multimedia can also be defined as the interaction of visual and audio effects
controlled by interactive software using modern hardware and software that com-
bine text, sound, graphics, photos, video in one digital representation’.

Multimedia teaching method is training using visualization using multime-
dia. In other words, the multimedia teaching method is a modern version of the
visual-figurative teaching method, in which visualization (visual-figurative repre-
sentation) is carried out using modern computer technologies, which have become
widespread in the context of digitalization of society.

Information, as we know, is perceived by a person through all senses.® In-
cluding, according to psychologists, through hearing - about 10%, through vi-
sion - about 80%. In addition, information must not only be perceived, but also
assimilated and remembered, therefore, the more senses a person uses, the more
information he/she remembers. On average, what remains in memory is what we:
read - 10%, heard and saw - 50%, heard - 20%, saw - 30%, said ourselves - 70%,
did ourselves - 90% (the last of the given indicators explains effectiveness of the
activity approach in teaching)*. Therefore, multimedia contributes to more effec-
tive perception, since it uses all channels for receiving information (visual, audi-
tory, kinesthetic), and also makes it possible to immediately repeat the technical
and tactical actions seen. In addition, multimedia makes the educational process
more effective also because it arouses interest among students, including due to
novelty, and also implements the principle of “urgent information”, that is, multi-
media allows you to see yourself from the outside, due to which you can quickly
correct errors in the technique of performing actions before automating (fixing in
a skill) the erroneous action (as is known, if an error is automated, that is, fixed in
a skill, then it is very difficult to correct it later).

The multimedia teaching method increases the interest of students in independent
work, this is also due to the entertainment value of the multimedia teaching method,
which contributes to the formation and maintenance of motivation to learn®.

2 Belykh-Silaev D.V., Butorin LI, Mishutkin V., Tsirkov A.P. Modern application of multimedia
technologies in law faculties of higher educational institutions // Military legal journal. No. 9. M.,
2013, pp. 2-6.

3 Belykh-Silaev, D.V., Germanov, G.N., Ivankov, Ch.T. Visualization of the actions of young
Greco-Roman style wrestlers based on multimedia technologies in the process of performing technical
and tactical training tasks // Scientific and theoretical journal “Scientific Notes” of the Lesgaft National
State University of Physical Education, Sport and Health October, 2014 — St. Petersburg, 2014, pp.
34-39.

4 Belykh-Silaev D.V., Butorin LI., Mishutkin I.V., Tsyrkov A.P. Modern application of multimedia
technologies in law faculties of higher educational institutions / Military legal journal. No. 9. M.,
2013, pp. 2-6.

3 Belykh-Silaev, D.V., Ivankov, Ch.T. Modern use of multimedia in teaching technical and tactical
actions to freestyle and Greco-Roman style wrestlers // Innovative technologies in sports and physical
education of the younger generation: materials of the 4th scientific and practical. conf. with intl.
participation of PIFKiS MSPU, May 15-16. 2014 - M.: MSPU. 2014. — pp. 70-73.
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Unfortunately, at present, multimedia electronic textbooks for individual aca-
demic disciplines remain insufficiently developed. At the same time, the issue
of developing such teaching aids was updated largely by the peculiarities of the
educational process in a pandemic®. The conditions of isolation and social distanc-
ing established to prevent the spread of coronavirus infection contributed to a
more pronounced manifestation of a number of previously existing contradictions.
As is known, contradiction is the most important logical form of development of
scientific knowledge. Scientific theories develop as a result of the discovery and
resolution of contradictions found in previous theories or in practical activities’.
Contradiction is the interaction between mutually exclusive, but at the same time
mutually conditioning and interpenetrating opposites®.

The first contradiction is the discrepancy between the current high level of
development of computer technology, which allows multimedia visualization of
educational material, for example, the technical and tactical actions being studied,
which students must master, and the existing practice caused by the conservative
attitude of teachers who still use predominantly personal demonstration and expla-
nation. The conditions of social isolation and distancing have largely created the
preconditions for resolving this contradiction, facilitating a more intensive intro-
duction of multimedia teaching aids into pedagogical practice.

The second contradiction is that traditional teaching methods are not always
sufficiently personality-oriented, that is, they do not adequately take into account
the individual characteristics of the student; The multimedia teaching method
makes it possible, through prompt feedback, to demonstrate to the student his indi-
vidual technique, compare it with the technique of the reference (standard) group
and thus adjust the studied technical and tactical action taking into account these
differences, and subsequently improve the technical and tactical action, master the
most rational (and therefore the most effective) technique of action.

The third contradiction is that the traditional methodology for teaching tech-
nical and tactical actions does not always allow one to form a holistic idea of the
motor action being studied (especially complexly coordinated ones); At the same
time, it is precisely this holistic understanding of technical and tactical action that
makes it possible to form a multimedia teaching method, that is, a visualization
method using multimedia tools.

At the same time, identifying contradictions in knowledge about a specific
subject is not an end in itself. Identification of contradictions is necessary only in

¢ Belykh-Silaev D.V. Psychological problems associated with coronavirus infection // Legal
psychology. No. 2. — M., 2020, pp. 3-8.

7 Anufriev A.F. Scientific research: coursework, diploma and dissertation. — M.: Os-89, 2002.
112 p.

8 Novikov A.M. Scientific and experimental work in an educational institution. — M.: RAO, 1998,
134 p.
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order to take the next step in scientific research - to pose a problem. A problem is
a complex, unresolved issue that follows from identified contradictions. The sci-
entific problem in this case is how to use multimedia for teaching. In other words,
the research problem is to determine the capabilities of multimedia for training, for
example, for teaching technical and tactical actions.

In order to test the effectiveness of using multimedia in teaching technical
and tactical actions, a pedagogical experiment was organized and conducted. Two
groups were formed: control and experimental, 20 people in each, identical in their
level of preparedness, the subjects were in the same conditions of the educational
environment. The control group studied according to the traditional generally ac-
cepted program. The experimental group studied according to the same program,
but using a visualization method using multimedia in teaching (that is, using a
multimedia teaching method). The technology of technical and tactical training
using the developed software and methodological multimedia complex included
a set of videos of visual perception of actions and was filled with projection ma-
terial that solved certain training tasks. The incoming pedagogical information
was comprehended and read by students from computer monitors and projector
screens through visual perception, and the reference technique for performing the
technical and tactical actions being studied was demonstrated on the monitors
(screens). In the developed multimedia complex, the drawings were supplement-
ed or replaced with video recordings; a “talking head” of the author was added;
the traditional elements of the textbook (such as the text) have been preserved; a
system of “operative feedback™ is provided. Students in the experimental group
learned the educational material faster than students in the control group. The
quality of the formed knowledge, skills and abilities was higher in the experimen-
tal group, which was established in the control classes.

Thus, during the conducted pedagogical experiment, the multimedia teaching
method showed its effectiveness. During the conducted pedagogical experiment, it
was also established that the multimedia teaching method allows, firstly, to more
fully implement active learning methods; secondly, through the use of technical
means, it increases the efficiency of visualization, which is especially important for
the visual and figurative representation of complexly coordinated actions; third-
ly, it allows for control using urgent feedback. We believe that the multimedia
teaching method has significant potential in teaching technical and tactical actions.
Necessary conditions for the introduction of a multimedia teaching method into
the educational process are the creation of specialized multimedia teaching aids,
as well as improving the qualifications of teachers to a level sufficient to apply the
multimedia teaching method in the pedagogical process.
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Abstract. In this article, the authors consider ways and methods of popularizing
physical culture and various sports among the younger generation. The article
analyzes the problems of low interest of young people in physical education
classes as an academic discipline, and in physical activity in general. The focus
is on the age group of students of higher educational institutions, but the issue
of students of secondary schools and students of secondary vocational education
institutions is also being considered.

Keywords: physical education, physical activity, health, interest, students.

Physical culture is one of the areas of social activity aimed at maintaining and
strengthening human health through deliberate physical activity. It is the most af-
fordable way to maintain health and performance, regardless of age. With the pas-
sage of time, new forms of physical exercise and various sports are emerging, but
despite this, the interest of young people, including students of higher education
institutions, colleges and schools, remains low. Among young people, there are
a small number of those who actually care about their health and are actively in-
volved in physical exercise or strengthening physical education. As a result, there
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is an increase in the number of diseases of the musculoskeletal system, cases of
physical inactivity, dystrophy and obesity among young people; also, according to
statistics, the number of young people with pulmonary diseases has increased [1].
Therefore, sports and physical education are extremely important for young peo-
ple, and it is necessary to take a serious approach to promoting a healthy lifestyle.

In modern society, the general disinterest of young people in playing sports has
become a clear fact, which in turn leads to low physical activity and the occurrence
of associated health problems. In this regard, this work focuses on analyzing the
problems of insufficient interest among young people in a healthy lifestyle and
physical activity, as well as studying ways to effectively promote physical culture
and mass sports among students and schoolchildren. The novelty of this study
lies in the comparison of various methods, means and techniques for popularizing
physical culture among the younger generation, as well as the formulation of the
author’s proposals on this issue.

In today’s society, there is an undeniable problem of a sedentary lifestyle. It
occurs among people of any age, but is especially acute among the younger gener-
ation, which was revealed during a survey of 3,742 student representatives.

Thus, according to the results of a survey among students at non-core edu-
cational organizations (3 secondary schools (students in grades 10-11), 2 edu-
cational institutions of secondary vocational education and 3 higher educational
institutions (not including institutes of physical culture and sports), only 10% (374
person) of the respondents adhere to the basic principles of a healthy lifestyle,
regularly attend physical education classes and take part in various sports events.
The majority, i.e. 40% (1497 people), of respondents try to adhere to the best
possible values of a healthy lifestyle, regularly attend physical education classes,
but are not interested in systematic physical activity. However, it should be noted
that in the theory and methodology of physical culture and sports there are such
principles as: the principle of activity, the principle of continuity and the principle
of consistency, which were taken as the basis for a healthy lifestyle. According to
the authors and as a result of the analysis of scientific literature on the research
topic, it is impossible to lead a healthy lifestyle without observing the principles
of physical culture and sports listed above [2, 3]. About 30% (1123 people) would
like to switch to a healthy lifestyle, but for some reason have not yet done so or do
not have information about where to start. The fifth share of respondents, i.e. 20%
(748 people) does not adhere to a healthy lifestyle and see no reason to adhere to
it in the near future; they rarely attend physical education classes.

These data indicate that young people today are not sufficiently aware of the
need for a healthy lifestyle, and this is influenced by a number of factors. One of
them is the promotion of negative behavior patterns and the popularization of bad
habits such as drinking alcohol, smoking and drugs. Nowadays, one cannot fail to
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note the role of public figures, bloggers, musicians and other famous personalities
who influence the younger generation. They, perhaps unconsciously, show wrong
examples, which, unfortunately, are harmful to young people.

Modern society, unfortunately, often discredits a healthy lifestyle, calling it
optional or even unpopular. This problem especially affects young people, who
urgently need to instill the right ideals and standards of behavior, as well as en-
courage them to be physically active and give up bad habits. Competent populari-
zation of a healthy lifestyle plays a decisive role in its formation. One of the most
effective methods of stimulating the interest of young people in a healthy lifestyle
is the use of the media. It is necessary to present as many positive examples as
possible to the younger generation so that they have the opportunity to choose
not only between a healthy and unhealthy lifestyle, but also from a variety of
options for healthy and creative behavior. Social activity of children, adolescents
and young people using physical education can contribute to their spiritual and
moral development, which is supported by the approval of established practical
norms and values in the field of physical education. With this understanding of
the phenomenon of physical culture, we realize that it is capable of forming strong
psychological attitudes and values in children, adolescents and young people that
help them refuse to participate in the drug environment and maintain a negative
attitude towards drug addiction and alcoholism.

It is necessary to actively promote physical culture and mass sports at the re-
gional level. One of the important tasks is the construction of new sports complex-
es and equipping educational institutions with the necessary equipment for phys-
ical activity. Considerable attention should be paid to information support for all
such innovations in regional media in order to attract young people to play sports.

In addition, it is extremely important to reconstruct existing sports grounds,
football fields and other sports infrastructure in cities, as well as create new ones.
Currently, cities and their neighborhoods are developing at a very fast pace. How-
ever, unfortunately, not all new residential complexes have the necessary sports
infrastructure for children and adolescents.

We should not forget about the importance of developing and popularizing
not only the most popular sports, but also less common ones. This will allow each
person to find a suitable sport for themselves, and will also create a potential new
sports reserve in the country. It is necessary to remember to involve not only the
younger generation in sports, but also to encourage the adult generation to switch
to a healthy lifestyle and be active in order to maintain their health, and also as an
example for younger generations.

It is also important to take people with disabilities into account. Some mem-
bers of this social group face problems with physical activity due to various fears
associated with social problems and rejection in society. That is why it is impor-
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tant to implement the right policy in conducting classes for this group of the popu-
lation, organizing group and individual classes for them in educational institutions
under the guidance of competent teachers in the field of adaptive physical educa-
tion. In order not to create additional complexes for people with disabilities when
communicating with pupils and students from other health groups, it is necessary
to integrate them into social activities. For example, you can organize joint active
games where they can compete on equal terms, conduct joint warm-ups, jogging
and other activities that contribute to general physical fitness. This will help peo-
ple with disabilities better adapt to society and reduce the negative attitudes of
some healthy people towards these social groups.

Rejuvenation of teaching and teaching staff in educational institutions can also
make a decisive contribution to the popularization of physical culture and sports
among young people. It is indisputable that people who have been working in the
pedagogical field in the field of physical education and sports for thirty or more
years are experienced and confident specialists. But we should not forget that the
teaching load of current teachers is enormous, which does not have a positive ef-
fect on the health of teachers, and also affects the quality of teaching the discipline
“Physical Culture and Sports”. This situation requires a more thorough analysis,
which provides an opportunity and perspective for work on the research topic.

In this work, the problems of low interest among young people in sports and
physical education were studied in detail. Methods and techniques for populariz-
ing sports among schoolchildren and students were highlighted, as well as prin-
ciples and methods for attracting different age groups to play sports, taking into
account their individual characteristics and preferences. The problems of the influ-
ence of modern technologies on the attitude of young people to a healthy lifestyle
were also considered.
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Annotation. The article is devoted to consideration of pedagogical conditions
for mastering foreign musical and pedagogical concepts by students of the
People’s Republic of China studying at pedagogical universities of the Russian
Federation. In the focus of the author’s attention is the civilization approach,
considered by the leading scientific method of the future teachers of music of the
People’s Republic of China the essence of music education and training of various
countries. As a mechanism for implementing the civilization approach, analytical
and adaptive technologies that form the professional competence of students in
comparison of the regularities of the development of the theory and practice of
music education in different countries are grounded,; correlation of universal
tendencies and national specificity of models of musical education, education and
development of children in conditions of variability of existing forms.
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Relevance. Globalization has become a persistent trend in recent times. How-
ever, globalization has brought more than just positive changes to the world. Hav-
ing accelerated the process of interpenetration of different cultures, it led the world
to numerous conflicts of ethno-cultural and sociocultural nature, and aggravated
the contradictions between centrifugal and centripetal forces. In this regard, com-
parative pedagogy acquires particular importance, which solves the important task
of ensuring mutual understanding between peoples based on the recognition of
their traditional values in the context of educating new generations.

Research problem: pedagogical conditions for Chinese music teachers stud-
ying at Russian universities to master the concepts of foreign musicians-teachers.

Object of study: the process of professional training of Chinese music teach-
ers in Russian universities.

Item: a model for implementing a civilizational approach to the professional
training of Chinese music teachers in Russian universities, based on the mecha-
nism of analytical-adaptive technologies for mastering foreign musical and peda-
gogical concepts.

Research hypothesis:

mastering foreign musical and pedagogical concepts by Chinese students stud-
ying at universities in the Russian Federation will be effective if a number of
pedagogical conditions are met:

— considering the civilizational approach as the leading scientific method for
future Chinese music teachers to understand the essence of musical education and
training in different countries, the mechanism of which is the analytical-adaptive
technology for identifying students’ opportunities to enrich the national educa-
tional system of music education in the country of residence;

— the focus of the professional training of a Chinese music teacher in the con-
text of studying at a Russian university on the formation and development of stu-
dents’ cognitive and motivational-value spheres as components of psychological
readiness to consider musical pedagogical concepts in the context of a compara-
tive analysis of the philosophy of music education and the civilizational code of
musical culture of different countries;

— implementation in the educational process of a model that is aimed at devel-
oping the professional competencies of a music teacher by comparing the patterns
of development of the theory and practice of music education in different coun-
tries; the relationship between general trends and national specifics of approaches
to musical education, training and development of children in the context of the
variability of existing forms.

Research objectives:

— consider the phenomenology of the category “civilizational approach” and
the features of its application in the educational process of training music teachers
of the PRC in universities of the Russian Federation;
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— analyze the features of national musical and pedagogical concepts of differ-
ent countries in the context of the variability of the philosophy of music education,
as well ascivilizational codes of musical cultures;

— theoretically develop and test a model for implementing a civilizational ap-
proach to the professional training of Chinese teachers in Russian universities,
based on the mechanism of analytical-adaptive technologies.

Methodological basis of the study:

— works that reveal the essence of the civilizational approach in philosophy,
pedagogy, psychology, cultural studies (A.Spengler, A. Toynbee, F. Braudel, P.
Sorokin, K. Jaspers and S. Eisenstadt, G.B. Kornetov, L.A. Rapatskaya);

— conceptual provisionscomparative pedagogy as a branch of pedagogical sci-
ence (E.V. Andrienko, B.L. Wolfson, A.N. Dzhurinsky, V.A. Kapranova, M.V.
Clarin, I.T. Khairullin);

—research in the field of comparative pedagogy of music and music-pedagog-
ical education (E.A. Bodina, M.S. Osenneva);

— musical and pedagogical concepts (V.V. Aleeva, Z. Kodai, K. Orff, D.B.
Kabalevsky, G.P. Sergeeva, Sh. Suzuki, L.V. Shkolyar);

— research in the field of analytical and adaptive technologies (E.F. Ageeva,
G.M. Anokhina, L.F. Batan, N.N. Botalova, M.V. Vorontsova, [.H. Galeev, A.S.
Granitskaya, S.N.Gritsenko, S.K. Doolin);

— educational and methodological materials for equipping the educational pro-
cess of training music teachers in China and the Russian Federation (E.B. Abdul-
lin, E.V. Nikolaeva, L.S. Maikovskaya, L.A. Rapatskaya, A.V. Toropova, L.I.
Ukolova, G. M. Tsyping, Wang Anguo, Wang Siyu, Wang Jingjing, Xie Jiaxing,
He Gong).

Scientific novelty:

— the features of the civilizational approach to the organization of professional
music and pedagogical education of Chinese students studying at universities in
the Russian Federation have been identified;

— the features of national musical and pedagogical concepts of various coun-
tries are analyzed in the context of the variability of the philosophy of music edu-
cation, as well as civilizational codes of musical cultures;

—a model for implementing a civilizational approach to the professional train-
ing of Chinese students studying at Russian universities has been theoretically
developed and tested, based on the mechanism of analytical and adaptive technol-
ogies that contribute to the enrichment of the national educational system of music
education in the country of residence.

Theoretical significance of the study is that it contains the ideas of famous
scientists in the field of philosophy of education, cultural studies, theory and meth-
odology of music education are summarized, defining the leading approach to the
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development of musical and pedagogical concepts by Chinese students - the civili-
zational one; a model has been developed for the implementation of a civilization-
al approach to the professional training of Chinese students studying at Russian
universities, based on the mechanism of analytical and adaptive technologies that
contribute to the enrichment of the national educational system of music education
in the country of residence.

Practical significance of the study is that its results can become materials
for a special course and be included in the training curriculum for Chinese music
teachers studying at universities in the Russian Federation.

Research methods:

— theoretical: analysis of psychological and pedagogical literature, generali-
zation of pedagogical experience;

— empirical: pedagogical observation, questioning, testing, and statistical pro-
cessing of the results.

Base for conducting the pedagogical experiment: Moscow Pedagogical
State University.

Experimental testing of the hypothesis in the educational process of training
Chinese music teachers at Moscow State Pedagogical University involved the in-
troduction of a model for implementing a civilizational approach to the profes-
sional training of Chinese students studying at Russian universities, based on the
mechanism of analytical-adaptive technologies.

The conviction about the possibility of extrapolating analytical-adaptive technol-
ogies from the sphere of digitalization into the pedagogy of music education is ex-
plained by the universality of the essence of the phenomenon under consideration.
Thus, Gong Chunfen notes that adaptive learning is an important form of acquiring
knowledge and skills for a person, in which the learner actively acquires knowledge
and skills through active thinking and manipulation in the process of studying ex-
amples and solving specific problems [1]. In the educational process of professional
training of a Chinese music teacher studying at a Russian university, analytical and
adaptive technologies will allow students to comprehend the possibility of applying
the positive experience of other countries in the field of music pedagogy in their own
work to implement the National Education Strategy of China, taking into account the
existing pattern of the uniqueness of each civilization [2].
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Abstract. This article provides an overall review of key performance indicator
in government organizations as well as educational bodies that integrated
both with management and successful interaction of KPI to higher education
administrations. In the research we have analyzed 24 papers in order to find
proper classifications for our research and out of them we took most proper
attributes for survey. These review helped us to address our main goal to interpret
KPI into Uzbekistan’s higher education system in order to improve by five main
criteria’s: (1) efficiency assessment; (2) transparency and accountability (3)
improving the quality of management (4) stimulating innovation and development
(5) comparison with global standards.

Keywords: Education management, key performance indicators (KPI),
performance indicators (PI), Educational Renaissance, efficiency.

INTRODUCTION
Nowadays, in Uzbekistan, the issues of reforming the public administration
system and increasing its efficiency remain a priority, especially in the context
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of the economic and political development that has been observed in the recent
years. In the context of the rapid development of all spheres of society and the
state, a scientific approach is needed to reform our lives, based on modern inno-
vative ideas, developments and technologies, to ensure the country an instant and
high-quality transition to the ranks of world leaders.

On a global scale, research is being conducted with aim of creating innovative
models for training and advanced management personnel in education. For mod-
ern management personnel, it is important to develop critical thinking in order to
solve complex problems, search for possible alternatives and make informed de-
cisions. At the same time, creative thinking is also important, which has a positive
effect on managers’ ability to adapt more quickly to an unfamiliar environment,
the ability to put forward progressive ideas and innovative projects, and the will-
ingness to take risks and make innovative decisions.

In recent years, large-scale administrative reforms have been implemented
which aimed at creating an effective management system that is an important con-
dition for building a New Uzbekistan. “We have determined that our main goal is
to form the foundation of a new Renaissance era in Uzbekistan - the Third Renais-
sance through large-scale democratic reforms, including in the education system,”
the President of the Republic of Uzbekistan said in his speech. [1] To this end, in
Uzbekistan, the introduction of key indicators in the field of education is seen as a
way to measure the effectiveness of universities and management staff, as well as
identifying areas for improvement. Due to the fact that globalization has become
one of the main factors in the competitiveness of the world economy, the effective
management of the education system is of particular importance.

The world has seen an increase in attention to assessing the effectiveness of
management personnel in higher educational institutions. This is due to growing
competition in the educational sphere and increasing requirements for the quality
of education, since the quality of educational services is one of the components
of the competitiveness of universities. In 2023, the top 20 best universities in the
world included: 15 US universities, 3 from the UK, two more universities in which
one from France and Switzerland. The first place since 2003 has traditionally been
occupied by Harvard University. [2] Raising the status of higher educational in-
stitutions and the desire to be included in world rankings are closely related to
the management strategy of national educational systems, as they are aimed at
improving the quality of education, attracting highly qualified specialists and sup-
porting scientific research.

In order to determine priority areas for systemic reform of higher education in
the Republic of Uzbekistan, raising the process of training independently thinking
highly qualified personnel with modern knowledge and high spiritual and moral
qualities to a qualitatively new level, modernizing higher education, developing
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the social sphere and economic sectors based on advanced educational technolo-
gies in decree of the President of the Republic of Uzbekistan, the “Concept for the
development of the higher education system of the Republic of Uzbekistan until
2030 was approved. [3] The concept defines strategic goals, priority areas, tasks,
stages of development of higher education in the Republic of Uzbekistan for the
medium and long term and is the basis for the development of sectoral programs
and a set of measures in this area. The target indicators of the concept clearly indi-
cate the development and implementation in practice of a system for assessing the
performance of management personnel of higher educational institutions based on
key performance indicators - KPIs.

LITERATURE REVIEW

Many studies have been conducted to analyze and determine the optimal key
performance indicators (KPIs) that reflect successful management in the activi-
ties of management personnel in various fields. Significant contributions to the
development of key performance indicators KPI and coverage of various aspects
of management were made by such scientists as P. Drucker, F.W. Taylor, R.S.
Kaplan, D.P. Norton, D. Parmenter, P.B. Midler, G.G. Rudenko, leaving a remark
on theoretical and practical approaches to the effective management of organiza-
tions. [4]

Scientists from CIS countries D.M. Safina, A.K. Klochkov, T.V. Polyakova,
[.V. Korneeva, Yu.G. Odegov, L.R. Kotov, A.V. Gagarinsky, G.P. Gagarinskaya,
[.G. Kuznetsova, R.A. Tolmachov also had contributed to the development in the
field of management, using their experience and knowledge to improve and devel-
op methods for assessing performance via key indicators. [5]

Scientific research by national scientists such as V.A. Karimova, T.T. Sho-
imardonov, Zh.Zh. Ergashev, Kh.U. Umarova, K.Kh. Abdurakhmonov, Sh.R.
Kholmuminov, A.B. Khaitov, A.M. Akbarov were devoted to methods for as-
sessing the management effectiveness of higher educational institutions, the use
of key performance indicators (KPIs) to evaluate management personnel, as well
as improving the mechanisms for assessing the effectiveness of management ac-
tivities. [6]

Evaluating the effectiveness of actions became possible thanks to key perfor-
mance indicators, which can be used to analyze the performance of the entire
enterprise, individual departments, and specific employees. This system provides
control and evaluation of the effectiveness of performed actions.

Over the years, businesses and organizations that have worked with key per-
formance indicators have failed to achieve the desired results due to a lack of clear
goals, poor profitability and an inability to adapt to innovations. According to
David Parmenter, indicators are divided into three types - KRI (key result indica-
tors), PI (production indicators) and KPI (key performance indicators). [7] This
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approach promotes an explicit definition of strategically important indicators, sep-
arated from operational parameters. Effective use of such a classification can help
businesses overcome challenges associated with unclear goals, low profitability
and a lack of readiness to innovate (see Figure 1)
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Figure 1. Three types of organizational performance indicators

1) key performance indicators indicate the state of affairs as a whole;

2) performance indicators indicate what should be done;

3) key performance indicators indicate how productivity can be dramatically
improved.

To characterize the connections between these three types, Parmenter used the
analogy of an onion. Thinking of metrics as layers of an onion helps us under-
stand their relationships. The outer layer of husk reflects the overall condition, and
as each layer is removed, we gain more detailed information about performance
indicators (PI) and, ultimately, key performance indicators (KPI) - the core that
reveals the essence of enterprise performance. This incremental change helps to
better understand and manage the full range of factors that influence an organiza-
tion’s success.

According to Gorshenina, an effective approach to the division of key perfor-
mance indicators (KPI) includes three main groups - KWI (key decisive indica-
tors), KRI (key performance indicators), and KEI (key performance indicators),
as well as the identification of a group of non-key indicators PI (non-key perfor-
mance indicators). performance indicators). [8]

KWI - key winning indicators, are focused on success in the present and future,
providing a quick response to negative developments related to the company’s
strategic goals, measures taken to correct these developments.

KRI - key result indicators reflect the degree to which planned results have
been achieved after the end of the period, allowing you to analyze past perfor-
mance and draw conclusions for the future.
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KEI - key efficiency indicators reflect the level of performance efficiency and
are also assessed after the end of the period, and also determines in order to look at
the past period from the point of view of its effectiveness as a whole.

PI - non-key performance indicators are auxiliary indicators used, if necessary,
to monitor processes at the level of individual employees. Using on demand cov-
ers past, current and future periods.

According to Gorshenina’s approach, the division of key performance indi-
cators represents awareness of how best to improve the result for today’s and
tomorrow’s success (KWI), reflects the degree of achievement of planned results,
allowing one to analyze past performance, drawing conclusions for the future
(KRI), reflects the level of efficiency that makes it possible evaluate after the end
of the period, providing an overview of overall performance (KEI) and indicates
what should be done, providing directions for improving ongoing processes (PI).
Thus, these categories of indicators provide a comprehensive view of the current
position and strategic direction of the organization.

ANALYSES

Our research is conducted to determine key performance indicators (KPIs) in
education management involves the review of the works of renowned scientists
from both the global and Commonwealth of Independent States (CIS) commu-
nities, as well as domestic researchers in the field of assessing higher education
management effectiveness.

Other researchers, such as David Parmenter and Gorshenina, have proposed
different ways to classify KPIs. According to Paramanter it highlights three main
types of indicators:

1) KRIs (Key Performance (according to results) Indicators) these indicators
reflect the extent to which planned outcomes have been achieved at the end of a
period, and they allow for the analysis of past performance to inform future strat-
egies.

2) PI (Performance Indicators): These are supporting indicators used to moni-
tor processes at the individual employee level.

3) KPI (Key Performance Indicators): These indicators reflect the level of per-
formance and are assessed after the end of the period, providing an overall perfor-
mance measure.

Parmenter suggests that KRIs reflect results, PIs represent performance indica-
tors, and KPIs represent key performance indicators. He proposes viewing these
indicators as layers, with KPIs at the center, representing the essence of enterprise
performance.

According to Gorshenina, she presents three primary categories of indicators:
KWI, KRI, and KEI, as well as a separate category for PI. KWIs are geared to-
wards a successful future, KRIs focus on past results, KEIs concentrate on overall
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performance, and PIs serve as additional indicators for monitoring processes at
the employee level. These classifications aid organizations in better understanding
and managing their activities by separating indicators into strategically important
and auxiliary ones, as well as enabling them to analyze various aspects of educa-
tion management performance.

Introducing key performance indicators (KPIs) in the higher education admin-
istration system of Uzbekistan, based on the information provided on enhancing
its efficiency and reforming the public administration system, we can offer several
advantages and significant reasons to application:

Efficiency Assessment: The implementation of KPIs allows for the evaluation
of the education management of the public administration system’s effectiveness.
Certain indicators enable the consideration and analysis of the execution of strate-
gic tasks and the attainment of set management goals.

Transparency and Accountability: The utilization of KPIs ensures transparen-
cy in the work of education agencies through providing unambiguous and quanti-
fiable criteria for assessing performance and accountability.

Improving the Quality of Management: Establishing and monitoring key per-
formance indicators facilitates the identification of strengths and weaknesses in
the education management system, which in turn enhances processes and enables
informed management decisions to improve efficiency in education entities’.

Stimulating Innovation and Development: The employment of KPIs can mo-
tivate the adoption of innovation and modern management methods in higher
education institutions, as they are driven by the desire to enhance performance
indicators and achieve set objectives.

Comparison with Global Standards: Utilizing KPIs permits comparison of the
results and indicators of public administration in Uzbekistan with global stand-
ards, which helps identify areas for improvement and identifies best practices in
other countries.

Undoubtedly, the implementation of key performance indicators (KPIs) in the
higher education administration system of Uzbekistan can significantly enhance
efficiency, transparency, and a results-oriented approach in higher education’s dai-
ly operations. This approach focuses on setting clear goals and objectives, with an
emphasis on achieving specific outcomes. Moreover, KPIs serve as a continuous
improvement tool for the higher education system, enabling systematic analysis
and optimization of processes in line with established standards and goals. Ulti-
mately, the introduction of KPIs can contribute to the overall development and
achievement of the country’s strategic objectives.

CONCLUSION

Owing to the KPI system of key performance indicators, it became possible to
evaluate the effectiveness of actions used to analyze the work of the organization,
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divisions, employees and management personnel. However, many organizations
have not achieved the desired results for a long time due to unclear goals, low
profitability and an inability to adapt to innovation.

Using Parmenter and Gorshenina’s classification of key performance indica-
tors can help businesses better understand their goals, performance, and efficiency.
Parmenter’s onion analogy approach allows for step-by-step detail to be revealed,
from overall health to specific operational and key performance indicators. Gor-
shenina’s system adds key decisive indicators to this analysis, which is focused
on current and future success. Both approaches contributed to more effective en-
terprise management and response to changes in the organization’s external envi-
ronment.

Overall, the effective use of a KPI system is a key tool for monitoring and im-
proving an organization’s performance. Thus, the study of advanced international
experience in assessing the performance of management personnel based on key
performance indicators KPI, as well as the development of a strategic map of key
performance indicators and analysis of the compliance of the strategic goals and
priority objectives of the organization with the developed mechanism for intro-
ducing priority key performance indicators into practice using the example of uni-
versities contributes to improving efficiency activities of management personnel
of higher educational institutions.
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Abstract. The article is focused on discussing a new methodological approach
to study on specifics of transferring human beings to the Posthuman cybersociety
seen from the Synergetic Historicism viewpoint. The approach proposed assists
in rethinking interconnected problems both of human origin in the Universe and
mankind’s digital future. Besides, the approach is question contributes to dealing
with Self-organising interconversions between the poles of the cardinal dual
opposition of the Global Noosphere Brain and the Artificial General Intelligence.
Herewith, such phenomena of digital social life as Global Digitalisation,
Digital Immortality, Mindcloning, and Technological Zombification being the
constituents of Technological Singularity are re-considered in the light of the
Synergetic Historicism conception as paving the way to the Posthuman Digital
Era. The investigation is based on such a progressive methodology as the
Law of Self-Organising Ideals, as well as on the Method of Dual Oppositions.
Rethinking interrelationships between the problem of a sense of social history and
the meaning-of-life of local societies members which any intelligent machine is
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devoid of permits to substantiate specific regularities of Self-transforming Homo
Faber into Homo Digital and Technological Zombies intended for transferring to
the Posthuman Cyberspace.

Keywords: Law of Self-Organising Ideals, Dual Oppositions, Homo Faber,
Homo Digitalis, Technological Zombies, Technological Singularity, Artificial
General Intelligence, Global Noosphere Brain, Cyberspace, Cybersociety,
Synergetic Historicism.

Homo Sapiens, Homo Faber, and Homo Digitalis, look deep
within yourselves as to decide what you finally wish to be-
come and thus pull yourselves up by your own straps.

A new methodological approach from the Synergetic Historicism' perspec-
tive to the speculation on Technological Singularity? phenomenon in the light
of interconnected problems both of human origins in the Universe (regarded as
‘eypnyopot/ Watchers’) and the impending extinction of human species under the
conditions of emerging Artificial General Intelligence, allows to be focused on
self-organising interconversions between the poles of the cardinal dual opposition
of the Global Noosphere Brain® and the Artificial General Intelligence.*

! Synergetics is regarded as interdisciplinary science aimed at explaining the formation and self-
organisation of patterns and structures in open dissipative system far from thermodynamic equilibrium,
founded by the German physicist Hermann Haken (b. 1927). Haken’s rethinking the laser principles
as self-organisation of non-equilibrium systems resulted in developing Synergetics [4, P. 205-226]
in the late 1960s as well as the Synergetic philosophy of history in 2003 [8, P. 91-94; 11, P. 9-10].

2 The term ‘Technological Singularity” means a hypothetical point of time at which technological
growth becomes uncontrollable and irreversible, resulting in unforeseeable changes in human
civilization. According to the intelligence explosion* version, an upgradable intelligent agent acting
autonomously to achieve goals and improving its performance, will enter a runaway reaction of self-
improvement cycles, each new and more intelligent generation, appearing more and more rapidly,
leading to an explosion in intelligence and resulting in a powerful Superintelligence, qualitatively far
surpassing all human intelligence, marked by complex cognitive feats, as well as by high levels of
motivation, morality, and self-awareness [4, P. 6-9].

* The Intelligence Explosion Concept, developed in 1965 by the British mathematician Irving
John Good (1916-2009), defined intelligence explosion as a possible outcome of humanity creating
Artificial General Intelligence, capable of recursive self-improvement, resulting in the emergence
of Artificial Superintelligence, whose limits are unknown, shortly after Technological Singularity is
achieved. Good maintained that since the design of intelligence machines is one of those intellectual
activities, an ultraintelligent machine could design even better machines, unquestionably resulting in
an intelligence explosion, leaving the human intelligence far behind. Therefore the first ultraintelligent
machine is the last invention that humans need ever make [3, P. 31-85].

3 According to the Synergetic Model of Global Progress built-up from the Synergetic Historicism
Position, the notion of the Global Noosphere Brain is equivalent to that of the Global Attractor [4,
P. 94-98; 10, P. 27].

* Artificial General Intelligence is considered as a hypothetical type of intelligent agent acting in an
intelligent manner, perceiving its environment, taking actions autonomously in order to achieve goals
and improving its performance by learning or acquiring knowledge. If realised, the Artificial General
Intelligence could learn to accomplish any intellectual task performed by human beings or animals
[14.P. 143-163].
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Specifics of the approach in question is that it is based on the law of Self-
Organising Ideals [8, P. 98—-100], as well as on the Method of Dual Oppositions
[8, P. 289-290].

The Synergetic Historicism Conception, having put forward a qualitatively
new approach to the speculation on the fundamental problems of Global Digi-
talisation and interrelations between Homo Digitalis and Intelligent Machines,
has also allowed to substantiate an issue of natural as well as of transcendental
sources of generating human consciousness’ as to discover the original reason
for paving the way for emerging the Artificial General Intelligence. So it was elic-
ited that if the natural source of generating consciousness of humans considered
as the ideological animals originates in objective reality, then the transcendental
one originates in intersubjective ideals [8, P. 98-99]. In this manner the Global
Noosphere Brain, opposite to the Artificial General Intelligence is formed in the
wake of disintegration and synthesis of potentially infinite multitudes of relative
individual human ideals.

Thereby, substantiating rationality of the universal spiral pattern in the Uni-
verse from the Synergetic Historicism viewpoint assists in rethinking life as a
well-balanced system of both biological and sociological aspects. In the same
way, rethinking Homo Faber® as a kind of ideological as well as of social animals
allows to demonstrate that any idealisation is inherent in human beings’ mental

5 The pathway to the possibility of the Artificial General Intelligence was paved by the American
philosopher and cognitive scientist Daniel Clement Dennett (b. 1942) in his fundamental work,
Conscious Explained (1991) [10], based on the Concept of Digital Mind Transfer developed by the
British philosopher Aldous Leonard Huxley (1894-1963) in his book, Dust Jacket of Brave New
World (1932) [6]. The Multiple Drafts Model of Consciousness developed by Dennet presented the
physicalist concept of consciousness based on cognition and considering the human mind in terms of
information processing. Having clamed that the modern understanding of consciousness is influenced
by ideas of Rene Descartes (Renatus Cartesius /1596—-1650), Dennet maintained that conventional
explanations are to be traced to either Orwellian (George Orwell / Eric Arthur Blair /1903-1950) or
Stalinesque (Joseb Besarionis dze Jughashvili /1878—1953) hypothesis, resulting from Descartes’
continued influence on human vision of the mind. Thus, consciousness was elicited by Dennett in the
actions and information flows, whereas the conscious Self was regarded as an abstraction visible at the
level of the intentional stance (as a state of person’s mind). As Dennett finally postulated, the removing
qualia*allows to rethink human consciousness (in the context of the Multiple Drafts Model) as the
behaviour recognized by humans as conscious [1, P. 321-333].

“The term ‘qualia (pl.) (from the Latin ‘qualis / of what kind’) was introduced in 1866 by the
American mathematician and philosopher Charles Sanders Peirce (1839-1914), whereas its definition
as certain features of the bodily sensations was given by Frank Cameron Jackson (b. 1943), the
Australian analytic philosopher.

¢ ‘Homo Faber’ (Lat. for ‘Man the Maker’) is the concept that human beings are able to control
their fate and their environment as a result of using tools. The term was borrowed from the Sententiae
by Appius Claudius Caecus (fl. from c. 312 to 279 BC), the stateman of the Roman Republic, and
referred to the human ability to control their destiny and what surrounded them: «Homo Faber suae
quisque fortunae / Every Man is the artifex of his destiny».
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activity only, since only the ideological animals are characterized by reproducing
ideals and values which digital social machines are devoid of [10, P. 26-27].

Investigating the emergence and evolution of intelligent Self-organisation, the
Belgian cybernetist Francis Paul Heylighen (b. 1960) discovered the fact of ex-
isting the collective system defined by him as the Global Noosphere’ Brain, which
is not only intelligent, but becomes quickly more and more intelligent in order to
successfully oppose the dominant influence of the Artificial General Intelligence.

The reason for its Self-improvement is that its Self-organisation is facilitated
and accelerated by the seemingly unpreventable processes of digital globalization
as well as of the increasing spread of information and communication technology
[5, P. 126-142].

As far as Life is conditioned by four key constituents such as metabolism, rep-
lication, observation, and memory, forming the inside-outside as well as inside-
inside relations, these external and internal communications, in turn, form images
of the world impressed into the Wachers (Eypnyopot), being continuously modi-
fied throughout their life. Thereby, the Watchers cannot help being forestalled by
the Watched — the reason for why no world can exist without life, just as without
the living matter no non-living one can exist. Therefore, at a particularly bio-sin-
gularity point, the Global Noosphere Brain is to become a living alternative to the
Artificial General Intelligence. As result, the new cardinal dual opposition emerg-
es, whose one pole is focused on the Artificial General Intelligence, another on
the Global Noosphere Brain, and the space between the two poles is occupied by
some measure of synthesis between the living (intelligence, Self-consciousness,
Self-awareness, Self-identity and Self-reflecting) and the non-living (the artificial
intelligence) matter.

If the Noosphere ever emerged as a single entity, then it should be character-
ized by a certain degree of living (bio) intelligence, supporting its Self-awareness.
And, moreover, it should acquire a capacity for seeing itself not only from within,
but also from the outside. The existence of any living organization is conditioned
by the cardinal dual opposition of Stability and Dynamics. Its poles are needed
to be balanced in the space between them, achieved by some measure of synthe-
sis, since a focus of stability pole leads to conservation and death, while a focus

7 The term ‘Noosphere’ (from ‘vovg / mind” and ‘coipa / sphere’), meaning the sphere of
human thought, was first used by Edouard Louis Emmanuel Julien Le Roy (1870-1954), the French
philosopher and mathematician [7, P. 46]. Vladimir Vernadsky (1863-1945), the Russian and Soviet
mineralogist and geochemist, having developed the concept of Noosphere [13, P. 18], contended that
human thought appears in the Noosphere as a lawful manifestation of biologic evolution, which can
only be separated from it in abstraction. His Noosphere Concept supposed that the reflective human
mind would expand its control of the whole geological stratum, and that human beings-cum-Watchers
would spread throughout the Cosmos [12. P. 130-132].
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of uncontrolled transformations could result in Chaos leading to destruction and
extinction.

The Global Noosphere Brain’s cosmic command, being subject to the law of
Self-Organising Cosmic Matter is to be directed by the Absolute Ideal, for whose
sake Superhumanity would be able not only to withstand the Superintelligent
Agent, but also to overwhelm the Time Paradox, thus achieving the measure of
synthesis between Chaos and Order, on the one hand, and between Freedom and
Responsibility, on the other.
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Abstract. During global crisis situations, which include the pandemic, the
study of factors that negatively affect the subjective well-being of young people
becomes relevant, so the purpose of this study was to identify the presence
and nature of the relationship between depression, anxiety and hostility in two
groups of respondents: students and young professionals. The results of a study
conducted on a sample of 288 people (149 students aged 18-22 years and 139
young professionals aged 28-35 with higher education) showed a significantly
higher level of depression in students. In addition, it was revealed that hostility
has the greatest influence on the decrease in psychological well-being in both
groups, hostility also has a greater effect on the decrease in the emotional well-
being of students, and depression has a greater effect on the decrease in emotional
well-being in the group of young professionals. Anxiety does not contribute to the
components of the subjective well-being of young professionals, but is significant
for the subjective well-being of students.

Keywords: subjective well-being, anxiety, depression, pandemic.
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In response to the current problems of modern society, over the past decades,
scientists have been conducting research on individual well-being in order to study
the influence of external and internal factors that allow one to achieve the desired
level of well-being. In the early 2000s, psychologists refuted the myth about the
dependence of subjective well-being (hereinafter referred to as SWB) on life cir-
cumstances (Leontyev, 2020). Even if the contribution of external factors is signif-
icant for SWB, in most cases it is mediated by personal variables. Based on this,
the focus of psychologists is on studying personal factors.

In this study, we, following C. Keyes, understand SWB as a multicomponent
phenomenon consisting of emotional well-being, psychological well-being and
social well-being (Robitschek, Keyes, 2009). Emotional well-being is the pres-
ence of positive emotions towards life, interest in life and satisfaction with life.
Social well-being reflects the individual’s involvement in the life of society, a
sense of belonging to it. Psychological well-being is associated with a sense of ful-
fillment in one’s life, the degree to which one’s personal potential is realized, the
ability to be autonomous, and to build trusting relationships with others (Keyes,
2013). The operationalization of these components is reflected in the scales of the
K. Keyes methodology (Robitschek, Keyes, 2009).

The study of personal factors in the context of SWB becomes especially rele-
vant in connection with the global changes taking place in Russia and in the world
over the past three years. In our earlier studies, it was revealed that proactive
coping strategies and long-term orientation of the individual contribute to SWB
(Dekhtyarenko, Shlyagina, 2023), and proactive coping strategies and self-efficacy
contribute to psychological well-being (Dekhtyarenko, Shlyagina, Gusev, 2022).

Studies conducted during the pandemic prove an increase in the level of hos-
tility, anxiety and depression (Burkova, Butovskaya, Fedenok et al., 2022; Rass-
kazova, Leontyev, Lebedeva, 2020; Nestik, Zadorin, 2020), which is a natural
reaction to the disease itself , and on incoming information about it from various
sources. In addition, various studies have identified positive links between hostil-
ity and depression and anxiety disorders (Enikolopov, 2007).

Data from the current study, collected during the height of the pandemic on a
sample of young people who are more susceptible to various changes, allow us to
assess the extent of the negative impact of these factors on SWB. It is important to
note that anxiety and depression refers to the presence of symptoms characteristic
of generalized anxiety disorder and depressive disorder that persist for two weeks.
By hostility, in turn, we, following A. Bass, the author of the BPAQ-SF ques-
tionnaire, understand a long-term, stable negative attitude or assessment system
applied to surrounding people, objects and phenomena (Enikolopov, 2007).

The purpose of our study was to identify the presence and nature of the con-
nection between the components of personality SWB and the level of hostility,
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anxiety, and depression in two groups of respondents: students 18-22 years old
and young professionals 28-35 years old with higher education and to determine
the presence of predictors of SWB. The division of young people into two groups
is due to the fact that students differ in their socio-psychological characteristics
from other social groups (Dontsov, Dontsova, 2013).

Research methods

Study participants. The study involved 288 people. The sample was divid-
ed into 2 groups according to age and social status: the first group included 149
students aged 18-22 years (52 men, 97 women), the second group included 139
young professionals aged 28-35 with higher education (66 men, 73 women).

Procedure. Respondents from Moscow, the Moscow region and St. Peters-
burg were voluntarily invited to take part in the study on the online platform an-
ketolog.ru.

Techniques.

1. Questionnaire “Spectrum of Psychological Health” by K. Keyes (Osin, Le-
ontyev, 2020)

2. “Hostility Scale” from the BPAQ-SF questionnaire by A. Bass and M. Perry
(Enikolopov, Tsibulsky, 2007)

3. “Patient health assessment scale PHQ-2” (Pogosova, Dovzhenko, Babin et
al., 2014)

4. “Perceived Stress Scale-10” (Ababkov V.A., Baryshnikova K., Vorontso-
va-Wenger, 2016)

Data processing methods.

Statistical data processing was performed using the IBM SPSS Statistics 23
statistical system using the nonparametric Mann-Whitney U test, correlation anal-
ysis and regression analysis.

Results

Intergroup comparison

Intergroup comparison was carried out using the Mann-Whitney U test to de-
tect differences in the studied variables between the two groups of respondents.
The results of intergroup comparison showed significant differences in the level
of depression: students had a significantly higher level of depression than young
professionals (U=8686; p<0.05).

Correlation analysis

At the second stage, a correlation analysis was carried out using the Spearman
correlation coefficient in order to identify the presence and nature of connections
between different components of individual well-being and the level of hostility,
depression and anxiety.

As a result of correlation analysis, it was revealed that in the group of students
the level of depression, anxiety and hostility is negatively associated most strongly
with emotional well-being (Table 1).
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Table 1.
Results of correlation analysis (group of students)

Emotional well-being | Social well-being | Psychological well-being
Depression level -0,527 -0,367 -0,503
Alarm level -0,528 -0,26 -0,448
Hostility -0,530 -0,398 -0,488

Note: Spearman correlation coefficients are significant at p<0.01 level

Among young professionals, as well as among students, the level of depres-
sion and anxiety is most strongly negatively associated with emotional well-be-
ing. There are also differences in the connection between hostility and well-being
components, namely, among young professionals the level of hostility is most
strongly associated with psychological well-being, and among students, as de-
scribed above, the level of hostility is more strongly associated with emotional
well-being (Table 2).

Table 2
Results of correlation analysis (group of young specialists)

Emotional well-being | Social well-being | Psychological well-being
Depression level -0,519 -0,375 -0,43
Alarm level -0,414 -0,323 -0,316
Hostility -0,346 -0,366 -0,416

Note: Spearman correlation coefficients are significant at p<0.01 level

Regression analysis

As a result of regression analysis carried out on data from a group of stu-
dents, two models were built, the dependent variables of which are emotional and
psychological well-being (Table 3). In both models, hostility makes the largest
negative contribution to the SWB components. Differences are observed in the
contribution of depression and anxiety. Anxiety makes a greater contribution to
emotional well-being (R*=0.446; p<0.01), and depression makes a greater contri-
bution to psychological well-being (R*>=0.380; p<0.01). The variables under con-
sideration explain a small percentage of the variance in social well-being (22%),
so this model will not be presented in the analysis.

Table 3
Results of regression analysis (students)
Emotional well-being Psychological well-being
B SE t p B SE t p
Constant 17,725 0,647 27,39 <0,01 34,907 1,497 23,32 <0,01
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Hostility -1,166 0,238 -4,89 <0,01 -2,467 0,551 -4,47 <0,01
Depression | -0,474 0,155 -3,06 <0,05 -1,209 0,359 -3,37 <0,01
Anxiety -0,522 0,149 -3,50 <0,01 -0,723 0,345 -2,09 <0,05

In the group of young professionals as a whole, hostility, depression and anx-
iety make a smaller contribution to the components of SWB (Table 4). As for the
group of students, for the group of young professionals two models were identified
with the dependent variables emotional and psychological well-being. Depression
makes the greatest negative contribution to emotional well-being, and anxiety is
not a significant variable (R?=0.330; p<0.01). Anxiety also does not make a signif-
icant contribution to psychological well-being, but unlike emotional well-being,
hostility, which makes a negative contribution, is more significant for psycholog-
ical well-being (R>=0.270; p<0.01).

Table 4
Results of regression analysis (young specialists)
Emotional well-being Psychological well-being
B SE t P B SE t p

Constant | 16,165 | 0,725 | 22,292 | <0,01 [32,3805 | 1,531 | 21,155 | <0,01
Hostility 0,658 | 0,262 | -2,512 | <0,05 | -2,1289 | 0,553 | -3,850 | <0,01
Depression | -0,850 | 0,192 | -4,417 | <0,01 | -1,3141 | 0,406 | -3,234 | <0,01
Anxiety 0,198 | 0,198 | -0,999 | =0,32 | -0,0904 | 0,418 | -0,216 | =0,83

The discussion of the results

The first important result was the discovery of higher levels of depression
among students than among young professionals. In our opinion, the high level
of depression among students is associated with distance learning during the pan-
demic and a decrease in social activity, which is most important during the stu-
dent period. In the study by L.V. Kocharova and her colleagues found that senior
students have a lower level of depression than undergraduate students, which is
largely explained by the difficulties of adapting to a new environment (Kocharova,
Skripov, Slivka, 2020).

In both groups, it was found that anxiety and depression are associated with the
emotional component of well-being, which seems logical to us, since, according to
ICD-10, a high level of depression refers to affective disorders, and a high level of
anxiety refers to neurotic disorders associated with stress, which also negatively
affects the experience of positive emotions. An interesting thing is the difference
in the connection between hostility and well-being components: in the group of
students, hostility is associated more with emotional well-being, and in the group
of young professionals - with psychological well-being.
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It is important to note the contribution of the considered variables to emotional
and psychological well-being separately in the group of students and young pro-
fessionals. In the group of students, hostility is the most significant variable that
reduces the level of well-being, both emotional and psychological. This suggests
that a negative attitude towards the world around us does not allow us to sufficient-
ly enjoy life and fully realize ourselves as a person. Depression and anxiety make
approximately the same contribution to the emotional well-being of students, and
for psychological well-being, on the contrary, a high level of depression is more
significant than a high level of anxiety. In the first case, it can be assumed that in
students, anxiety associated with adaptation to learning is intensified by anxiety
about their future and their health, which can lead to the development of depres-
sive states, in which the ability to enjoy life is reduced. In the second case, depres-
sion can be either a consequence of prolonged anxiety or a self-occurring disorder.
With depression, motivation to act decreases, the perception of oneself and others
often becomes negatively colored, which together hinders personal development
and is reflected in a low assessment of one’s psychological well-being.

In young professionals, depression, anxiety, and hostility are generally less
significant for the components of SWB. However, this group of respondents also
found differences in the contribution of these variables to the components of SWB.
First, anxiety does not make a meaningful contribution to either emotional or psy-
chological well-being. We assume that young professionals are better adapted to
anxiety and are able to cope with difficulties despite its presence, so it does not
affect the components of SWB. Secondly, emotional well-being is more affected
by depression, which is consistent with the interpretation of this fact in the group
of students. Thirdly, if hostility in the group of students makes the greatest contri-
bution to both emotional and psychological well-being, then in the group of young
professionals hostility is less significant for emotional well-being, but is highly
significant for psychological well-being. Since psychological well-being implies
not only personal development, but also the ability to build trusting relationships
with other people, a high level of hostility associated with a negative assessment
of others prevents comfortable interaction with them, which prevents a person
from fully feeling psychologically well-being.

Thus, the results of the study showed differences in the contribution of depres-
sion, anxiety and hostility to the components of SWB in groups of students and
young professionals and can be used in psychological counseling to increase the
level of SWB in youth.

Conclusions:

1. Students aged 18-22 have a higher level of depressive symptoms in con-

trast to young professionals aged 28-35, which is due to the peculiarities
of their social situation.
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2. Hostility, symptoms of depression and anxiety primarily affect a decrease
in positive emotions and interest in life both in the group of students and
in the group of young professionals. In the group of students, hostility has
the strongest impact on emotional well-being, and in the group of young
professionals - on psychological well-being.

3. In the group of young professionals, anxiety does not contribute to the
components of subjective well-being, which may be a sign of successful
adaptation of this category of youth to an anxious state.
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Annotation. Environmental ecology is closely connected with cultural ecology.
It is a single unity. Only the combination of these two components in harmony
contributes to the full development and prosperity of society. The main thing in the
teaching of D.S. Likhachev on the ecology of culture is teaching culture.

Keywords: Ecology, culture, language, society, nature, people, teaching.

There are two sections in ecology: biological ecology and cultural or moral
ecology. Failure to carry out the laws of biological ecology can kill a person bio-
logically; failure to carry out the laws of cultural ecology can kill a person morally.
And there is no border between them, just as there is no clearly defined boundary
between nature and culture.

Cultural ecology should not be confused with the science of restoration and
conservation of individual monuments. The cultural past of our country should be
considered not in parts, as it is customary, but as a whole. It should be not only
about preserving the very character of the area, “its facial expression,” the archi-
tectural and natural landscape. This means that new construction should resist the
old ones as little as possible, harmonize with them, and preserve the everyday
habits of the people (this is also “culture”) in its best manifestations. A sense of
shoulder, a sense of ensemble and a sense of the aesthetic ideals of the people - this
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is what a city planner, and especially a village builder, must have. Architecture
must be social. Cultural ecology must be part of social ecology.

So far, in the science of ecology there is no section on the cultural environment.

Prohibitions, instructions and boards stating “Protected by the State” alone are
not enough. It is necessary that the facts of irresponsible attitude towards cultural
heritage should be strictly investigated in the courts and the guilty persons should
be severely punished. But this is not enough. It is absolutely necessary to introduce
the teaching of local history in the secondary school curriculum with the basics
of biological and cultural ecology, and to create wider circles in schools on the
history and nature of the native land. Patriotism cannot be called upon; it must be
carefully brought up.

Culture has traditionally been contrasted with nature as man-made versus non-
man-made, and ecology was initially understood as the science of human inter-
action with the environment. However, in the history of Russian thought there
is a concept that made it possible to extend the concept of “ecology” to culture
and language as part of it. We are talking about the scientific heritage of D.S.
Likhachev (1906-1999), whose anthropocentric theory of the integrity and indi-
visibility of culture forced us to take a different look at the issues of preserving
culture and language and anticipated the emergence abroad of a new scientific
direction in linguistics - ecolinguistics [3].

The scientist projects the concept of “culture” onto nature, revealing in it or-
derliness, harmony, and a kind of “sociality” (the coexistence of different types of
vegetation). He attributes the same harmony to the relationship between man and
nature (the influence of Russian landscapes, steppe expanses, open spaces on the
national character). Culture for him is a living space. And therefore the cultural
concepts with which he thinks are the same for natural science - as if we are talk-
ing about a living organism.

Likhachev proposes to consider two sections in ecology: biological ecology
and cultural or moral ecology. Between them, he believes, there is no clearly de-
fined boundary. Neglecting each of them is the danger for humanity: in the first
case, it faces biological death, and in the second, moral death.

Emphasizing “the moral significance and influence of the entire cultural envi-
ronment influencing a person in all its interrelations™ [1, p. 486], the scientist calls
for the inclusion of the issue of “moral ecology” in the humanities as the most
important aspect for human life.

Language in the system of Likhachev’s views appears to be the basis of cul-
ture: “The national language in its potential one is like a “substitute” of Russian
culture” [5, p. 246].

The concepts of the national language together form the concept spheres of the
national language; the totality of potentials discovered in the vocabulary of an in-
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dividual person - his individual conceptual sphere. Likhachev introduces this term
according to the type of terms used by V.I. Vernadsky (“noosphere”, “biosphere”),
which once again proves: in the scientist’s system of views, culture is a living hu-
man environment, the same for the atmosphere, without which life is impossible
in principle. The linguistic and cultural meanings surrounding a person, according
to Likhachev, form the sphere of his existence - the “human sphere”.

As part of the Russian language, Likhachev identifies a kind of cultural lay-
ers, which we can, based on his terminology, call “integrities of the conceptual
sphere”: folklore, scientific terminology, paremias (proverbs, sayings, phraseo-
logical units, “walking quotes” from the Holy Scriptures, from classical works of
Russian literature, from romances and songs), common names of literary heroes.
Likhachev does not limit the cultural layers to the original national ones, including
here “the concepts and images of world literature, world science, world culture -
through painting, music, translations, through the languages Greek and Latin” [2,
p-27]. A single “human sphere” cannot be divided into separate “ethnospheres”.

Just as the Earth’s biosphere is necessary for the life of all living things, so the
richness of the conceptual sphere, in Likhachev’s understanding, is a necessary
condition for a full-fledged human life.

What is the difference between natural ecology and cultural ecology? The
damage in nature (flora, fauna) can be corrected to a certain extent, since it is alive
and capable of self-purification and restoration with the sensitive and intelligent
participation of man (although here too sometimes irreparable things happen).

Any cultural loss is irreparable. It is impossible to return bombed churches,
demolished houses, destroyed masterpieces of painting, burned books. “Manu-
scripts are not burnt” is an artistic metaphor, which, unfortunately, is not realized
in cultural practice. The “reserve” of the cultural environment is depleted, warns
Likhachev. Notre-Dame de Paris Cathedral may be rebuilt, but it will be a different
cathedral, not the previous one.

That is why an important component of Likhachev’s teaching on the ecology
of culture is teaching culture.

To preserve the culture necessary for the “moral settlement” of a person, it is
needed not patriotic speeches, but active love for the Motherland, which cannot
arise without a “normal moral climate”, without special knowledge about the na-
tive history and culture, without efforts invested in the education of the growing
young generations.

P.S. Culture creates “bridges” between people and between their souls.
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Abstract. The article presents the hierarchical structure of actors in China’s
state foreign cultural policy, at the top level of which is the government as the
main creator of cultural policy. The next level is represented by think tanks; the
third level includes specific regional, departmental and private cultural and arts
organizations. The author comes to the conclusion that China’s cultural policy
will have a long-term positive impact on the country’s position in the world.
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cooperation, popularization of culture, China.

China is one of the states for which the spread of culture is one of the important
directions of foreign policy. The Chinese government formulated the concept of
socio-economic development at the beginning of the century. Every year, the PRC
develops more than 15,000 cultural events in various countries around the world
[Official...]. The model of the foreign cultural policy of the PRC has been carefully
developed and is characterized by a constant increase in the volume of funding
for cultural institutions, a large coverage of participants in cultural relations, and
a large scale of various actions filling all spheres of culture. The levels of cultural
policy within the country are interconnected and have a strict hierarchical system.
The “14th Five-Year Plan for National Economic and Social Development of the
People’s Republic of China and the Plan of Long-Term Goals for 2035” [14th...]
sets goals for building a strong cultural power, which quotes the words of Presi-
dent of the People’s Republic of China Xi Jinping about introducing a system of
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responsibility for ideological work in in the cultural sphere as well. The need to
adhere to the principles of responsibility and hierarchical management, improve
classification measures, and strengthen the effective management of various ideo-
logical positions is pointed out [Xu Hai 2021].

The main body for managing the cultural policy of the PRC is the state, which
is the bearer of ideas, relies on the structural foundation of civilization and ac-
tively participates in the dissemination and exchange of ideas. For large Eastern
countries, the question of how to effectively lead and integrate diverse cultural
trends in the process of rapid development and transformation is a serious issue
that requires careful study. In this matter, the Chinese government is following the
course of creating a culturally powerful country, which is built in accordance with
the overall strategic development plan of the state. Such a policy requires strong
value guidance and spiritual driving force from literature and art. It is proposed to
establish a people’s creative direction, produce more works praising the Party, the
motherland and the people, and adhere to the core socialist values to guide literary
and artistic creativity [Huang 2020].

Indeed, at the official level, the government is not only the creator, but also the
concrete conductor of cultural foreign policy. Negotiations and signing of cultural
agreements, formation and cooperation with world cultural organizations, partici-
pation in international conferences, mutual visits of various cultural delegations
are inseparable from the direct participation of the government. Also, cultural for-
eign policy at the government level includes participation in multilateral cultural
diplomacy within the framework of UNESCO, SCO, BRICS, etc.

Institutions directly subordinate to the Ministry of Culture and Tourism of the
People’s Republic of China are the Chinese Academy of Arts, national museums,
theaters, etc. It is interesting to note the presence of a large number of centers for
managing the cultural industry, for example, the Arts Development Center, the
Talent Center, the National Art Foundation Management Center, the National so-
cio-cultural development center, etc. The activities of these centers are focused on
regulating key components of the cultural process or on certain groups of Chinese
citizens. The administration of international cooperation of the Ministry is carried
out by the Center for Sino-Foreign Cultural Exchanges and the Center for Man-
agement of the Construction of Overseas Cultural Facilities, which are responsible
for promoting cultural exchanges between China and other countries, supporting
business, and promoting Chinese culture abroad.

The second level of cultural policy management is analytical centers, which
become executors of state ideas and function in the direction of the official policy
of the PRC. Their goal is considered to be the dissemination of developed ideas
and scientific works, the inclusion of Chinese centers in international scientific and
public discourse. V. Nezhdanov’s report noted that think tanks are dependent on
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government funds; their activities are aimed at strengthening China’s “soft power”
in the world. The unspoken task of the centers is to build a strong public opinion
on projects beneficial to the Chinese government, develop state propaganda, and
legitimize decisions made by the Chinese government [Nezhdanov 2017]. Thus,
the activities of the centers are aimed at disseminating the ideas of the state both
within the PRC and abroad.

Most unilateral cultural and artistic events on Chinese culture are carried out
primarily with the support and funding of the Ministry of Culture and Tourism of
the People’s Republic of China. In many regions of Russia, before the epidemic,
Chinese theater productions were presented, performances by circus actors were
especially popular, and leading regional museums exhibited works by Chinese
artists and photographers. During the epidemic, the leadership of the People’s
Republic of China decided to create a series of lectures, educational programs and
films in Russian, introducing Russian citizens to the culture of China. The Chinese
government is centrally and consistently working to create a positive image of
China in our country.

The next level includes specific regional, departmental and private organiza-
tions of culture and art, which include theaters, museums, libraries, concert insti-
tutions, etc. These institutions carry out their activities in order to preserve and
develop national culture, support the cultural industry, and organize leisure ac-
tivities. Jia Xudong, a researcher at the Cultural Research Center of the Chinese
Academy of Social Sciences, notes that in the future, private initiatives for cultural
production will increase, and the government component will decrease. On the
other hand, due to the need to ensure fair distribution of cultural products, the
scope of government provision of cultural services tends to increase [Jia 2018].

The directions of foreign cultural policy of modern China are multifaceted and
diverse. Priority areas include the popularization of traditional and modern Chi-
nese culture, expansion of the network of cultural institutions abroad and raising
their status, audiovisual activities, scientific and educational cooperation, dissemi-
nation of the Chinese language, and development of related industries. It is worth
noting that modern cultural relations between China and other countries in these
areas are developing most actively.

According to S.V. Novoseltsev, the use of the “Chinese Dream” concept gives
the Chinese government the opportunity to set a general policy line without speci-
fying individual steps, and also allows for the integration of different views and
ideas into it [Novoseltsev 2016]. Thus, cultural policy actors are faced with com-
pletely different tasks to cultivate traditional values and virtues, develop morality,
preserve folk culture, attract the younger generation, etc.

China adheres to several characteristic principles in managing cultural policy.
The main thing is the preservation of cultural diversity and the peaceful coexis-
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tence of many cultures. The report of the Seventeenth National Congress of the
Communist Party of China stated that countries should learn from each other and
prosper together, and should not exclude the cultures of other nationalities. [Re-
port...] Thus, China opposes cultural hegemony, saying that it is contrary to the
historical development of civilizations. The culture of each country has elements
that are important from a universal human point of view, but also contains limita-
tions, so it is necessary to study the strengths of different cultures and strive for
common development.

Another principle is pointed out by A.O. Naumov and R.S. Polozhevich. In
view of China’s public position that the building of a harmonious Chinese soci-
ety and the world as a whole are interconnected, the cultural policy of the PRC
is aimed not only at external, but also at internal audiences. Due to the growing
influence of Western culture on the Chinese, the PRC leadership is making sig-
nificant efforts to popularize the national culture and historical heritage of China,
and increase the country’s prestige in the eyes of its own citizens [Naumov 2018].

An attractive image for any nation is a positive identity, accompanied by a
sense of pride from the awareness of belonging to a particular nation, understand-
ing of its leadership, significance for the world community, as well as a strong and
clear national identity, based on historical traditions, supported by victories and
achievements.

Creating a positive image of the country in the world community is one of the
strategies of the Chinese government. As China emerges as a key player in many
global issues, its involvement in international affairs is becoming more wide-
spread. It is believed that thanks to the soft power of cultural policy, the potential
and support of the PRC in the global dimension is growing. Since the end of the
twentieth century, the international status of the PRC has improved significantly,
the Chinese nation’s understanding of culture and its role has expanded, which
provides unprecedented historical opportunities for building a “cultural power
with a socialist ideology.”

China has introduced the cultural aspect into the circle of the most priority
components of its foreign policy. The creation of a comprehensive model is unique
in its scale, decisiveness and consistency of implementation, as well as in the level
of coordination between various public and private institutions. In this direction,
the experience of China can become a good example for many countries, including
Russia. Obviously, the horizon for such activity is quite long-term, and the effect
is calculated for decades to come, but the first intermediate results can be summed
up in the next five to seven years.
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Annotation. The article considers the existing scheme of the enterprise for
sorting and processing of solid municipal waste (SMW) in the Moscow region.
The features of waste streams arriving at KPO are considered, quantitative and
qualitative characteristics of morphological composition are presented, actual
data on the composition of pollutant emissions generated at the stage of waste
disposal are analysed, the most problematic areas and priority ecotoxicants are
identified, ways to minimise the negative impact on the environment and health of
the enterprise’s employees are proposed.
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Introduction

With the economic, social and industrial development of society, population
growth and consumption, one of the main problems of effective environmental
management is the need to implement in practice the principles of closed-cycle
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economy (CCE) and effective waste management. One of the basic principles of
realisation of ECC principles is waste sorting (separation), which allows to change
the qualitative and quantitative composition of solid waste, that is why it is a uni-
fying process in the scheme of integrated waste management [1], but anyway, at
the existing level of technology and society development, it is impossible to com-
pletely abandon waste disposal. That is why the paper considers the impact of the
waste disposal map (landfill) on the environment, as well as assesses the degree of
gas-geochemical hazard of soils.

Object of study

One of the newly built waste treatment complexes (WTC) located in the Mos-
cow region with a capacity of 905 thousand tonnes/year of incoming waste stream
was selected as the object of the study.

The waste processing complex consists of several main units performing the
following technological functions:

1. The reception compartment is intended for receiving and temporary stor-

age of waste prior to sorting.

2. The sorting workshops are located in closed premises, include two sorting
lines with a throughput capacity of 23 tonnes/hour each, and are equipped
with modern automatic sorting technologies.

3. The composting plant is a covered room with air ducts under the ceiling to
ventilate the room, the ventilation system is switched on by the operator
as needed to remove contaminated air. The base is concrete and has an
aeration system (holes for air supply and oxygenation of the compost). It
also has a leachate drainage system.

4. Landfill maps are used for disposal of non-disposable parts of the sorting,
are located in the open air, the map area is 135000m?.

According to the data obtained, the types of waste delivered to KPO can be
divided into three main streams in the following percentages: mixed solid munic-
ipal waste (MSW) - 59%; recyclables collected through separate waste collection
(SWC) - 6%; and bulky waste (KGS) - 35%.

CSW (residues of furniture, trees, construction debris, etc.) is separated from
the general flow and sent to the crushing zone - to the technical soil production
area (TSGA) or to the composting shop, for further use as technical soil for filling
the landfill map. These wastes are inert and do not emit hazardous pollutants, so
they are not considered further in this work.

TCO and RDF - waste suitable for further treatment in sorting shops. The
morphological composition of incoming mixed waste includes 81% of bio-organic
waste (food residues, leaves, sawdust, swarf, etc.) and 19% of secondary material
resources (SMR)
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After the waste stream has passed through the sorting facility, unliquid waste
that has not been sent to the composting facility or selected as a TMR is sent to the
landfill map for further disposal.

The burial process takes place in two stages:

1.  Waste is placed evenly on the surface of the allocated area of the disposal

map, not more than 2 metres high,

2. The layer of technical soil left after the development of the disposal map

and/or from the technical soil obtained from shredded CSW is backfilled.

The construction/development of the landfill (landfill) map utilises a geomem-
brane subgrade, the landfill is surrounded by a dyke to prevent surface runoff from
flowing beyond the landfill boundary, and a drainage system is provided for lea-
chate disposal. These measures prevent contamination of groundwater and soil.

The main pollutants and their concentrations in emissions in the immediate
vicinity of the waste disposal site on the disposal map are presented in Table 1.
Since the disposal map is located in the open air, the comparison of the obtained
concentrations of pollutants was carried out with MACm.R. in the atmospheric
air.

Table 1
Content of pollutants in the atmospheric air at waste disposal
on the disposal map

Concentrations MPCmR in Hazard
Ne Name of pollutant mg/m’ > | atmospheric air, |class, GOST
mg/m? [7] 12.1.005
1 |Methane 11,27 50,0 v
2 |Carbon oxide 1,51 5 v
3 |Methylbenzene (toluene) 0,091 0,6 i
4 Dimethylbepzene (xylene) 0,083 0.25 1
(mixture of isomers o-, m-, p-)
5 |Suspended solids 0,08 0,5 11
6 [Nitrogen dioxide 0,12 0,2 11
7  |Ethylbenzene 0,0077 0,02 v
8 |Ammonia 0,04 0,2 v
9 |Nitrogen (II) oxide 0,18 0,4 I
10 |Formaldehyde 0,013 0,05 11
Hydrogen sulphide
1 (d}ilhydgosulphlide) 0,027 0,008 i
12 |Sulphur dioxide 0,12 0,5 111

In the air of the working zone on the landfill maps exceedance of pollutant
concentrations was detected only for hydrogen sulphide (see Table 1).
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To verify the fire and explosion hazard level of the landfill disposal maps, a
gas geochemical study was also conducted. Based on the results of the analysis, a
summary Table 2 was compiled to assess the hazard of soils based on gas concen-
trations in ground air according to SP 502.1325800.2021. [2]

Table 2
Concentrations of gases in ground air and assessment of the degree of
gas-geochemical hazard of soils

Gas concentration in ground air in boreholes, %ob. Degree of gas-
geochemical hazard of
soils

H,, vol% CO,, vol%

51,946 | explosive/fire hazardous
2,869 | 16,445 explosive/fire hazardous
11,676 dangerous
explosive/fire hazardous
explosive/fire hazardous
explosive/fire hazardous
dangerous
explosive/fire hazardous
dangerous
dangerous
dangerous
explosive/fire hazardous
explosive/fire hazardous
dangerous
explosive/fire hazardous
explosive/fire hazardous

explosive/fire hazardous
explosive/fire hazardous
explosive/fire hazardous
explosive/fire hazardous

As can be seen from the table presented, the soils of the landfill map contain
zones with high methane content, which is consistent with the data [3, 4]. In ad-
dition, the presence of high concentrations of carbon dioxide in all disposal layers
was confirmed throughout the landfill. Hydrogen formation was expectedly not
recorded in the soils, since its formation occurs only at the earliest stage of meth-
anogenesis

Conclusions and recommendations

Based on the analysis of the composition of emissions on the landfill map, it
can be concluded that the most dangerous pollutants are hydrogen sulphide (H, S),
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a substance of hazard class II. It is also important to note that the ground air of the
landfill map contains a large amount of methane (CH,) and carbon dioxide (CO,),
which characterises these soils as hazardous and explosive/fire hazardous, and the
use of biopreparations

To reduce concentrations of hydrogen sulphide (H, S) in emissions and meth-
ane (CH,) and carbon dioxide (CO,) in soils, it is advisable to use treatment with
special biopreparations, which are mixtures of various microorganisms. Devel-
opment and research of such biopreparations is currently being carried out at the
Institute of Ecology of PFUR [5, 6]. The use of such biopreparation at the initial
stage of waste treatment will accelerate the biodegradation of organic substances
present in waste, suppress the formation of volatile organic compounds, including
sulphur- and nitrogen-containing compounds, and reduce odour at all stages of the
technological chain.
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Annotation. This paper presents the results of an assessment of the
physiochemical properties of drinking water in the Arkhangelsk region of the
Republic of Bashkortostan. The organoleptic parameters of drinking water have
been studied. Chemical analysis showed that the content of heavy metals (Cu, Zn,
Ni, Mn, Co, Pb, Cd) does not exceed the maximum permissible concentration.
Salt concentration (nitrates, chlorides, sulfates, nitrites, phosphates, ammonium
ions) in the drinking water of the village of Arkhangelskoye does not exceed the
maximum permissible concentration.

Keywords: drinking water, organoleptic parameters, physiochemical
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In order to assess the state of drinking water in the vicinity of the village of
Arkhangelskoye in the Arkhangelsk region of the Republic of Bashkortostan, or-
ganoleptic parameters of drinking water, as well as concentration of heavy metals
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(Cu, Zn, Ni, Mn, Co, Pb, Cd) and salts (nitrates, chlorides, sulfates, nitrites, phos-
phates, ammonium ions) were studied.

The village of Arkhangelskoye in the Arkhangelsk region of the Republic of Bash-
kortostan is located almost in the extreme south-east of the Russian plain, in the valley
of Inser river, which is a tributary of the Belaya River. For this study we took samples
of drinking water from a water pipe and a well in the village of Arkhangelskoye, as
well as from a spring located 500 m from the settlement. Water sampling was carried
out in the winter and spring periods of 2023 (January, April) [1-6].

Organoleptic analysis of drinking water from all samples [1, 2] taken in the
spring period in the village of Arkhangelskoye showed that spring water turned
out to be of the highest quality in all indicators. There was a faint smell of chlo-
rination in the tap water. The water from the well hada poorly defined taste and a
slightly noticeable turbidity, apparently presented by clay impurities (see Table 1)

Table 1.
Results of organoleptic studies of drinking water in the village of Arkhangel-
skoye in the Arkhangelsk region of the Republic of Bashkortostan

Organoleptic Drinking water sources

indicators Water supply Well The spring
Colour colorless colorless colorless
Smell very weak chlorine odorless odorless

odor

Taste tasteless slightly detectable aftertaste tasteless

Turbidity transparent Weak, barely noticeable transparent

turbidity

The analysis of data on the content of gross forms of heavy metals revealed the
following trends.

The content of gross forms of copper in drinking water in all samples does
not exceed the maximum permissible concentration. However, the highest metal
content was found in tap water compared to other points.

The content of gross forms of lead in drinking water samples is below the max-
imum permissible concentration. Lead was found in water collected in the spring.

The study of the content of gross forms of iron in the drinking water of the vil-
lage of Arkhangelskoye revealed an excess of the maximum permissible concen-
tration in all samples in winter and its low content in water in the spring of 2023.
So, in January, the maximum permissible concentration were exceeded five times
in the well, four times in tap water, 3.8 times in spring water.

Nickel is present in the drinking water of the village of Arkhangelskoye, how-
ever, its content does not exceed the maximum permissible concentration. The
lowest metal content is recorded in tap water.
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The content of gross forms of manganese in drinking water does not exceed
the maximum permissible concentration in all samples. In January, the manganese
content in the water is higher than in April. The highest content was found in water
taken from the well.

The total cadmium content was not detected in drinking water samples in win-
ter. In spring, the content of gross forms of cadmium is increased in the tap drink-
ing water of the village of Arkhangelskoye.

Cobalt was not detected in winter studies in drinking water and is slightly
manifested in samples taken in the spring. The cobalt content in our studies does
not exceed the maximum permissible concentration.

Salt concentration (nitrates, chlorides, sulfates, nitrites, phosphates) in the
drinking water of the village of Arkhangelskoye was detected in insignificant
concentrations not exceeding the maximum permissible concentration of drinking
water. The lowest content of these salts is observed in spring water.

Among all the ions, the ammonium ion has the highest content. The presence
of ammonium ion in surface natural waters is associated with the biochemical
processes of decomposition of protein substances and nitrogen compounds. How-
ever, no excess of the maximum permissible concentration of ammonium ion in
drinking water was detected in all samples.

The determination of the hardness of drinking water in the village of Arkhan-
gelskoye showed that the water from the well and the water pipe is estimated
as very hard water (more than 7 mg-eq./l). The water taken from the spring is
estimated as soft water (less than 2 mg/l) and it is the most suitable for human
consumption.

The quality of drinking water is largely determined by the value of its hydro-
gen index (pH). The assessment of the hydrogen index of drinking water in the
village of Arkhangelskoye showed that drinking water is rated as neutral at all
sampling points. The hydrogen index in these samples is in the range of 6.5-7.5
units. This is the best pH option for drinking water.

The assessment of the dry residue content in drinking water showed that the
water from all samples is good and drinkable. The dry residue in all analyzed
samples does not exceed 1000 mg per 1 liter. The dry residue content in drinking
water decreases in the series: well — water supply — spring.

Thus, the results of a comprehensive assessment of the state of drinking water
in the village of Arkhangelskoye in the Arkhangelsk region of the Republic of
Bashkortostan allowed us to draw the following conclusions. The highest quality
in all organoleptic parameters is spring water. There is a faint smell of chlorination
in tap water. Drinking water from the well had a poorly defined taste and slightly
noticeable turbidity. The content of gross forms of heavy metals (Cu, Zn, Ni, Mn,
Co, Pb, Cd) in drinking water does not exceed the maximum permissible concen-
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tration. The excess of iron content in all drinking water sources was revealed in
January 2023. Salt concentration (nitrates, chlorides, sulfates, nitrites, phosphates,
ammonium ions) in drinking water of the village of Arkhangelskoye does not
exceed the maximum permissible concentration of drinking water. The lowest salt
content is observed in spring water. Drinking water from wells and water pipes is
rated as very hard water (more than 7 mg/l). Spring water is soft (less than 2 mg/l)
and is the most suitable for human consumption. The assessment of the hydrogen
index of drinking water in the village of Arkhangelskoye showed that at all sam-
pling points, drinking water is rated as neutral (pH= 6.5-7.5), this is the optimal pH
option for drinking water. In general, the water from all sampling points is good
and drinkable. The dry residue in all analyzed samples does not exceed 1000 mg
per 1 liter. The dry residue content in drinking water decreases in the series: well
— water supply — spring.
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Abstract. The composition of emissions generated during the decomposition of
protein and lipid fractions of fish waste has been studied, and the ratio of highly
volatile organic compounds (VOCs) in them has been determined. It has been
shown that the emissions at the first stage of composting contain 8 classes of
VOCs, including those with a strong odor. The effectiveness of the experimental
biological preparation has been assessed. The importance of modifying the
mechanism of action of the biological preparation, as well as further research
in this area, was noted. The method for identifying highly volatile compounds
concentrated on the sorbent was proposed.

Keywords: odor, volatile organic compounds (VOCs), bioorganic waste, fish
waste, experimental biopreparation, microorganisms.

During the decomposition of bioorganic waste, a transformation of organic
mass occurs, which is accompanied by changes in the chemical composition of
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organic molecules and the appearance of various substances, some of which have
unpleasant odors. According to studies [2, 4-6, 10-13], much attention is paid to
the problems associated with the formation of odors during the decomposition
of food waste in landfills or during their processing and composting. Studies [4,
11, 12] have shown that the main components of unpleasant odor during waste
decomposition at a landfill are ammonia, sulfides and aromatic compounds, and
during industrial composting ammonia and oxygen-containing compounds are
formed. Among the pollutants that play a major role in this case are methanethi-
ol, hydrogen sulfide, ethanol, dimethyl disulfide and dimethyl sulfide. Particular
attention should be paid to the fact that more than 90% of the contribution to the
formation of an unpleasant odor comes from methanethiol [13].

At the same time, the problem of the formation of VOCs, which are released
during the disposal and storage of specific bioorganic waste, such as waste from
fish farms and fish processing enterprises, remains poorly understood. Most of-
ten, fish farms are located in remote areas where there are no utilities, and their
production capacity is limited, not exceeding 25-30 tons of fish per year, which
also limits the available financial resources. Thus, such enterprises are forced to
accumulate and store waste, since they do not have sufficient funds to organize
low-waste production that could process valuable waste components, such as fish-
meal, fish oil and animal feed. However, the accumulation, storage and disposal of
decomposing waste near the water protection zone creates problems for the safety
of water resources.

Different varieties of fish initially contain different amounts of protein and
amino acids, on average 14-22%. The highest content of amino acids, for exam-
ple, in rainbow trout meat is lysine (1.907 g), leucine (1.688 g) and valine (1.070
g) (per 100 g of trout) [15]. Under anaerobic conditions and under the action of
putrefactive bacteria and carboxylase, amino acids undergo decarboxylation and
deamination reactions with the formation of traditional odorants - volatile amines
or diamines, which have a strong unpleasant odor.

Fats in the meat of fatty fish, including rainbow trout, range from 8 to 15%;
adipose tissue contains up to 60% fatty acids C,,and C ,[14]. The hydrolysis of
fats produces various products, including higher saturated and unsaturated acids,
unsaturated hydrocarbons, amides, as well as oxidative products such as keto and
hydroxy acids, aldehydes, ketones and other compounds. All these substances
contribute to the appearance of a characteristic unpleasant odor.

Strains of microorganisms-destructors and fermentation accelerators have
been isolated and analyzed [7, 9]. It is possible to accelerate the decomposition of
waste and reduce the concentration of odors by using biological products based on
microorganisms, for example, the genus Clostridium, Pseudomonas and Achro-
mobacter, molds and actinomycetes [3]. Among proteobacteria, the genera A!/-
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caligenes, Acinetobacter, Burkholderia, Pseudomonas, and Xanthobacter are the
most effective for the decomposition of aromatic and halogen-containing com-
pounds [7]. Bacteria of the genus Methylotuvimicrobium can be used to neutralize
carbon disulfide [1].

Scientific work [3] determined the qualitative composition of the resulting
volatile products from the decomposition of waste from a trout farm located in
Karelia, and revealed the dynamics of changes in the composition of emissions of
organic compounds under existing storage conditions in plastic tanks and with the
addition of an experimental microbiological preparation.

More than 60 organic compounds, including VOCs, were found in the collect-
ed gas emissions samples. The emissions contained not only traditional odorants
characteristic of emissions from landfills and solid waste landfills, such as xylene,
indolysine, toluene, phenol, cresol, naphthalene, biphenyl, but also non-volatile
organic compounds - squalene and diethyltoluamide, and these compounds were
found in large quantities. The addition of an experimental biological preparation
significantly increased the squalene content and reduced the diethyltoluamide con-
tent. It has been shown that the addition of a biological preparation does not signif-
icantly affect the content of palmitic acid and oleamide (decomposition products
of fats) in emissions, but reduces the content of toxic components in emissions
- phenol, naphthalene, phthalic acid, styrene and biphenyl.

In this study, the similar experiment was carried out in laboratory conditions.
To conduct the experiment, the following samples were prepared: control sam-
ple of fresh frozen sea fish - capelin (300 g of fish + 200 g of water) without the
addition of microorganism cultures and sample with the addition of 20 ml of an
experimental biological preparation.

Substrate digestion was carried out under near realistic conditions. The sorp-
tion of each sample was carried out for 3 weeks using Tenax sorbent. The study
was carried out by thermal desorption followed by vapor separation using two-di-
mensional gas chromatography with cryomodulation and mass spectrometric de-
tection.

As a result of the analysis of the obtained data set, the priority chemical com-
pounds detected in all samples and having the content sufficient to trace the dy-
namics of their changes were selected. Thus, eight classes of VOCs were identi-
fied: sulfur-containing compounds, nitrogen-containing compounds, aromatic hy-
drocarbons, alkenes, heterocyclic compounds, alcohols, ketones, esters. Alkanes
were excluded from the analysis due to weak odor or absence in the samples. The
mass fractions (m.f.) of VOCs formed during decomposition of fish waste frac-
tions obtained as a result of the experiment are presented in Figure 1.
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Figure 1. Mass fractions of control substances in the sample

According to Figure 1, the effect of the biological preparation is clearly visible.
Sulfur-containing VOCs generally form much more slowly: m.f. of substances in
total are reduced by more than 90%. The total content of aromatic hydrocarbons
increases, but instead of phenol, arenes (benzene, toluene, xylene and styrene) are
formed. The addition of biological preparation promotes the formation of oxygen-
containing hydrocarbons (ketones and ethers), but prevents the formation of alco-
hols. In the sample with the biological preparation, alkenes in absolute terms are
formed more slowly and with a smaller carbon skeleton, the release of nitrogen-
containing indole is reduced by more than 40%, but the content of heterocyclic
compounds increases. From the data, it can be clearly seen that in reactions with
the formation of sulfur-containing compounds, the biological preparation acts as
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an inhibitor, promoting the formation of ethers and ketones; aromatic hydrocar-
bons are formed without a hydroxyl group.

Odorant compounds containing sulfur and nitrogen are formed mainly from
amino acids. When sulfur-containing amino acids decompose, sulfur compounds
such as dimethyl sulfide and carbon disulfide are released. During the early stages
of decomposition, biodegradable organic sulfur quickly produces volatile sulfides,
resulting in significant increases in dimethyl disulfide and carbon disulfide emis-
sions. However, as decomposition progresses, the biodegradable organic sulfur
content decreases and the oxygen supply increases, reducing carbon disulfide and
dimethyl disulfide emissions. Ensuring an adequate oxygen supply is critical to
controlling the production and emissions of sulfur-containing VOCs.

From the class of nitrogen-containing compounds, we identified predominant-
ly indole, which is formed during the decomposition of the amino acid tryptophan.
Many studies have been devoted to the decomposition of indole directly under
aerobic and anaerobic conditions, for example [8]. Microorganisms completely
mineralize indole or transform it into other compounds in the presence of an ad-
ditional carbon source.

Analyzing the changes resulting from the decomposition process of organic
matter when adding a biological preparation, we can conclude that the preparation
promotes more intense oxidation of amino acid breakdown products and the for-
mation of hydrocarbons with a longer carbon chain. Accordingly, the biological
preparation is effective in neutralizing odor, including due to strong reduction in
sulfur-containing compounds. It should be noted that among the emissions gen-
erated during the decomposition of fish fractions of waste, classes of VOCs with
a strong unpleasant odor were identified - sulfur-containing and nitrogen-contain-
ing, as well as heterocyclic and aromatic compounds.

The experiments performed showed positive dynamic of the effect of the bio-
logical preparation on the analyzed substances: the decrease in m.f. of sulfur- and
nitrogen-containing compounds.

The proposed method for identifying highly volatile organic compounds, in-
cluding odorants concentrated on a sorbent, by their desorption followed by vapor
separation using two-dimensional gas chromatography with cryomodulation and
mass spectrometric detection can be successfully used for qualitative analysis, as
well as for quantitative analysis of emissions generated during the decomposition
of bioorganic waste in the case of using a more selective sorbent.

Microorganisms that break down odorant compounds can be used in the com-
position of biological products for the disposal of individual fractions of bioor-
ganic waste.
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Abstract. As a result of the conducted research, it was found that the drug No.
60 does not exhibit allergenic properties. Drug No. 60 in doses of 0.427 and 0.854
mg / kg (10 and 20 times the estimated highest daily therapeutic dose for humans)
in dilution 1:10 with saline solution when administered intramuscularly to guinea
pigs on days 14 and 21 of sensitization does not cause anaphylactic shock (p <
0.05). Drug No. 60 in doses of 0.043 and 0.214 mg / kg (1- and 5-fold the estimated
highest daily therapeutic dose for humans) in dilution of 1:10 with saline solution
with a single subcutaneous injection to guinea pigs does not cause the formation
of delayed hypersensitivity reactions in animals (p < 0.05). Drug No. 60 at a
dose of 0.427 mg / kg (10 times the estimated highest daily therapeutic dose for
humans) in a 1:10 dilution with saline solution when injected into the pad of the
contralateral paw of mice does not affect the mass and cellularity of the popliteal
lymph node in animals (p < 0.05).

Keywords: allergenicity, Pletnev drops No. 60, doctor Pletnev.
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Introduction

In clinical practice, there are often cases when some of the prescribed factory-
made drugs are ineffective, have side effects, cause addiction to them, have a large
number of contraindications and high cost. There is a large group of diseases for
which there is no medical treatment.

In this regard, the urgent task of modern medicine is to create new highly ef-
fective medicines with pronounced pharmacological properties that do not cause
undesirable side effects, addiction to them and are used both independently and in
conjunction with other drugs.

As aresult of the conducted studies, it was found that drug No. 60 exhibits high
immunostimulating activity in in vitro and in vivo experiments.

Drug No. 60 is a complex herbal preparation.

The aim of the study was a preclinical toxicological study of Pletnev No. 60
drops with pronounced immunostimulating properties.

Materials and methods of research

The study of the allergenic properties of drug No. 60 was conducted using 3
tests.

Anaphylactogenic activity was studied on 15 variegated guinea pigs, which
were divided into 3 groups of 5 animals each: group 1 — control (saline solution),
group 2 — drug No. 60 0.427 mg/kg, which was 10 times the estimated highest
daily dose for humans, group 3 — drug No. 60 0.854 mg/kg, which was 20 times
the estimated highest daily dose for humans. The animals were sensitized 5 times
with an interval of 1 day by intramuscular administration of drug No. 60 diluted
with 1:10 sterile saline solution. Control animals received appropriate amounts of
sterile saline solution used to prepare solutions of drug No. 60. Test administration
of drug No. 60 (0.854 mg / kg) was administered intraperitoneally to guinea pigs
on days 14 and 21 after the last sensitization.

A study of the delayed-type hypersensitivity reaction was carried out on 15
male guinea pigs with large white areas of skin.

Preparation No. 60 was dissolved 1:10 in sterile saline solution, mixed with a
full Freund adjuvant in a ratio of 1:1 and administered to animals. Guinea pigs of
groups 2 and 3 were sensitized with a single injection of a drug with a full Freund
adjuvant into the pads of 4 paws. The control animals were injected with a com-
plete Freund adjuvant with the addition of sterile saline solution.

20 days after sensitization, the guinea pigs of the experimental groups were
given permissive doses of the drug (0.05 ml of the drug solutions used for animal
sensitization) on the trimmed area of the back skin. To control the reactivity of the
skin, 0.05 ml of sterile saline solution was applied to another trimmed area of the
skin of the animals’ backs. The skin reaction was assessed visually on the scale of
skin tests by Suvorov S.V. 1, 24 and 48 hours after applying the permissive dose.
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The study of the effect of drug No. 60 on the mass and cellularity of the popli-
teal lymph node was carried out on 10 F1 hybrid mice (CBAxC57BI16), in which
0.05 ml of sterile saline solution was injected into the pad of the right hind paw
(control). Drug No. 60 was injected into the pad of the contralateral paw at a dose
0f 0.427 mg / kg, which was 10 times the estimated highest daily dose for humans.
Before use, drug No. 60 was dissolved 1:10 in sterile saline solution.

After 7 days, the mass and cellularity of the right and left popliteal lymph
nodes were determined in mice, and the relative index was calculated by dividing
the indicators of the left lymph node by similar indicators of the right lymph node.

Results and discussion

The study of the anaphylactogenic activity of drug No. 60 was performed on
15 variegated guinea pigs: group 1 — control, sterile saline solution; group 2 — drug
No. 60, 0.427 mg / kg; group 3 — drug No. 60, 0.854 mg / kg. Preparation No. 60
was diluted with 1:10 sterile saline solution.

It was shown that drug No. 60 in doses of 0.427 mg / kg and 0.854 mg / kg
when administered intramuscularly to guinea pigs on days 14 and 21 of sensitiza-
tion did not cause anaphylactic shock.

The delayed hypersensitivity reaction was studied on 15 guinea pigs: group
1 — control, sterile saline solution; group 2 — drug No. 60, 0.043 mg/kg; group 3 —
drug No. 60, 0.214 mg/kg. Preparation No. 60 was diluted with 1:10 sterile saline
solution. The results are presented in Table 1.

Table 1
Effect of drug No. 60 on delayed type hypersensitivity reaction
Groups of animals Taking into account the reaction after
1 hour 24 hours 48 hours
1 — control 0 0 0
2 — preparation No. 60, 0.043 mg/kg 0 0 0
3 preparation No. 60, 0.214 mg/kg 0 1 0
Note: 0 — There is no visible reaction;
1 — pale pink erythema throughout the skin area or along its
periphery;

2 — erythema, infiltration, edema.

The results of the conducted studies showed that the delayed hypersensitivity
reaction in tested doses of drug No. 60 in guinea pigs was negative.

Evaluation of the effect of drug No. 60 on the mass and cellularity of the pop-
liteal lymph node was performed on 10 F1 mice (CBAxC57B16), in which 0.05 ml
of sterile saline solution was injected into the pad of the right hind paw (control),
and drug No. 60 was injected into the pad of the contralateral paw at a dose of
0.427 mg / kg. The results of the study are presented in Table 2.
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Table 2
Effect of drug No. 60 on the mass and cellularity of popliteal lymph nodes in
mice
Groups of animals The mass of popliteal Cellular capacity of popliteal
lymph nodes (mg) lymph nodes (million / ml)
1 — control 1,8+0,1 15,14£0,48
2 — preparation No. 60, 1,7+0,1 14,840,51
0.427 mg/ kg

When evaluating the effect of drug No. 60 on the mass and cellularity of pop-
liteal lymph nodes in mice, it was found that the drug does not have an allergenic
effect.

When studying the effect of drug No. 60 on the immune system, it was found
that the drug does not have immunotoxicity.

Conclusions

As a result of the conducted research, it was found that the drug No. 60 does
not exhibit allergenic properties. Drug No. 60 in doses of 0.427 and 0.854 mg / kg
(10 and 20 times the estimated highest daily therapeutic dose for humans) in di-
lution 1:10 with saline solution when administered intramuscularly to guinea pigs
on days 14 and 21 of sensitization does not cause anaphylactic shock (p < 0.05).
Drug No. 60 in doses of 0.043 and 0.214 mg / kg (1- and 5-fold the estimated
highest daily therapeutic dose for humans) in dilution of 1:10 with saline solution
with a single subcutaneous injection to guinea pigs does not cause the formation of
delayed hypersensitivity reactions in animals (p < 0.05). Drug No. 60 at a dose of
0.427 mg / kg (10 times the estimated highest daily therapeutic dose for humans)
in a 1:10 dilution with saline solution when injected into the pad of the contralat-
eral paw of mice does not affect the mass and cellularity of the popliteal lymph
node in animals (p < 0.05).
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Abstract. As a result of the conducted studies, it was found that the drug No.
1 from horsetail grass in a dose of 0.05 ml / kg does not have a damaging effect
on the main structures of the eye, does not change intraocular pressure and the
average value of pupillometry, does not violate the sensitivity of the cornea of the
eye, does not affect the tissues of the eyeball in acute and subchronic experiments,
does not causes changes in the corneal epithelium, stroma, endothelium, iris, lens,
vitreous and retina in rabbits.

Keywords: eye burn, Pletnev drops No. 1, doctor Pletnev.

Introduction

Diagnosis and treatment of eye burns is a complex and urgent problem of oph-
thalmic traumatology. Among all injuries to the organ of vision, burn injury re-
mains an important, including medico-social, task, due to common complications
and disability of patients with partial or complete loss of vision.

Burns of the organ of vision, according to various authors, account for 4 to
15% of all eye injuries. In peacetime, chemical damage prevails, accounting for
about 60-70% of all burns to the organ of vision.
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In this regard, it is relevant to study the effect of drug No. 1 on the body of
rabbits, the functional state of the shell and appendage of the eye, which has a
pronounced anti-inflammatory, wound healing and angioprotective effect.

Drops of Pletnev No. 1 are a complex herbal preparation.

The aim of the study was to study the effect of drug No. 1 on the body of rab-
bits, the functional state of the shell and accessory apparatus of the eye.

Materials and methods of research

The study of the effectiveness of the drug No. 1 on the model of alkaline cor-
neal burn in rabbits was conducted on 30 chinchilla rabbits.

Pupillometry was performed in daylight using a ruler with millimeter divisions
in the vertical and horizontal meridians, since the pupil of the rabbit is elongated
vertically.

Quantitative measurement of corneal sensitivity was determined by V.I
Samoilov using a hair with a pressure of 10.0 g/ mm?2 at 13 points of the cornea.
The pressure of this hair is felt at any point of the normal cornea. The state of cor-
neal sensitivity was expressed by the number of felt touches.

Intraocular pressure was measured with a Maklakov tonometer, a weight of
10.0 g. The calculation of intraocular pressure was carried out using a Polyakov
ruler and the results were expressed in millimeters of mercury. Intraocular pres-
sure was measured under local anesthesia with 0.5% aqueous solution of dicaine
after 2 multiple instillations of anesthetic with an interval between instillations of
1.0-1.5 min.

Results and discussion

The studies were conducted on 3 groups of chinchilla rabbits (27 animals (54
eyes), 9 animals (18 eyes) each: group 1 - control, sterile saline solution; group
2 — comparison drug 95% medical ethyl alcohol; group 3 — drug No. 1. Drug No.
1 at a dose of 0.05 ml / kg in a dilution of 1:15 with saline solution was instilled
into both eyes of animals 2 times a day for 30 days. 95% ethyl alcohol in a dose
of 0.05 ml / kg in a dilution of 1:15 with saline solution was installed in both eyes
of animals 2 times a day for 30 days. Saline solution was installed in both eyes of
control animals 2 times a day for 30 days.

Laboratory animals were kept for 1 month in the same room, under the same
conditions, on the same diet.

During the entire period of the experiment, there were no changes in the be-
havior of laboratory animals and eating and drinking disorders. The rabbits gained
weight and maintained their normal motor activity. When instilling drugs subcon-
junctively, the animals behaved calmly, did not show passivity or aggressiveness.

During the study, it was found that the coat of rabbits of groups 1, 2 and 3
remained smooth, even in the area of the eyelids of the outer and inner corners of
the eye.
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The body weight of rabbits in the group with drug No. 1 for 30 days moderate-
ly exceeded the corresponding indicator in animals of groups 1 and 2 (Table 1).

Table 1
Body weight indicators of rabbits when administered drug No. 1 for 30 days
Groups of animals | Body weight, g, M+m
Male rabbits
1 — control, saline solution 2124,1+13,9
2 — ethyl alcohol 2130,5+14,6
3 — Drug No. 1 2240,2+12,7
Female rabbits

1 — control, saline solution 2115,8+13,2
2 — ethyl alcohol 2189,7+16,4
3 — Drug No. 1 2202,6+12.9

Thus, drug No. 1 at a dose of 0.05 ml / kg in a 1:15 dilution with saline solu-
tion when instilled into both eyes of rabbits 2 times a day for 30 days does not
affect general behavior (lack of aggressiveness, lethargy), general condition (ap-
pearance, coat condition, appetite) and weight dynamics bodies.

95% ethyl alcohol at a dose of 0.05 ml / kg diluted with 1:15 saline solution
during instillation in rabbits in both eyes 2 times a day for 30 days causes changes
in general behavior — local irritation of the eyelids and damage to their forelimbs
of rabbits, irritation of the mucous membrane after instillation for 20-30 minutes,
as well as a decrease in orientation in space within 3 days from the beginning of
the experiment.

Studies of the effect of drug No. 1 on the condition of the accessory apparatus
of the eye, mucous membrane, cornea of the eyeball of the eye were conducted
on 3 groups of chinchilla rabbits (18 animals (36 eyes), males and females, body
weight 2.0-2.5 kg) of 6 animals (12 eyes) each: 1 group - control, sterile saline so-
lution; group 2 — 95% medical ethyl alcohol comparison drug; group 3 — drug No.
1. Drug No. 1 at a dose of 0.05 ml / kg in a dilution of 1:15 with saline solution was
instilled into both eyes of animals 2 times a day for 30 days. 95% ethyl alcohol
in a dose of 0.05 ml / kg in a dilution of 1:15 with saline solution was installed in
both eyes of animals 2 times a day for 30 days. Saline solution was also installed
in both eyes of the control animals, but 2 times a day for 30 days.

In the group with drug No. 1, light-optical analysis of 100% of the eyes of
laboratory animals on the first day of the experiment from the mucous membrane
of the eyeball and eyelids, 30-90 minutes after the start of instillation of the drug,
an increase in conjunctival injection near the limb was visualized, which took
place after 1-3 hours. Starting from the 2nd day of the experiment, a slight increase
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in conjunctival injection near the limb was noted from the mucous membrane of
the eyeball and eyelids, which passed after 1-3 hours.

When examining the eyelids and the appendage of the eye, no changes were
found in rabbits.

Under the influence of drug No. 1, a film repelling liquid is created on the sur-
face of the cornea. The cornea was not stained with fluorescein.

Changes in the structure of the iris were not detected. No changes were found
in the vitreous body. The fundus is unchanged from the disc of the optic nerve,
retina and its vessels.

In the group with ethanol, hyperemia was detected from the mucous membrane
within 5-20 minutes from the beginning of instillation of the substance. The cor-
nea was stained with 0.5% fluorescein solution in blue, most intensively during
the first 2-5 days, while the mydriatic reaction of the pupils was determined on
the 20-30 day of the experiment with an increase in the vertical and horizontal
meridian to 2-4 mm.

The iris tissue remained calm, and no changes in its structure and color were
detected.

No pathological changes were found in the vitreous body using biomicroscopy.

The fundus is unchanged from the disc of the optic nerve, retina and its vessels.

In the group with saline solution, the light-optical analysis of 100% of the eyes
of laboratory animals revealed no pathological changes in the external and visible
structures of the eye, as well as the local irritant effect of the drug.

When examining the appendage of the eye, the mucous membrane of the eye-
ball and eyelids, no changes were found in rabbits.

Changes in the structure of the iris were not detected. No changes were found
in the vitreous body. The fundus is unchanged from the disc of the optic nerve,
retina and its vessels.

Thus, drug No. 1 at a dose of 0.05 ml / kg in a 1:15 dilution with saline solu-
tion for short-term (3 days) and long-term (30 days) instillation into both eyes of
animals 2 times a day does not have a locally irritating effect on the surrounding
tissues of the eye, eyelids, mucous membrane and cornea of the eye in rabbits.

The reference drug — 95% ethyl alcohol at a dose of 0.05 ml / kg in a 1:15
dilution with saline solution with short-term (3 days) and long-term (30 days) in-
stillation into both eyes of animals 2 times a day has a local irritating effect on the
surrounding tissues of the eye, eyelids, mucous membrane and cornea in rabbits.

Studies of the effect of drug No. 1 on intraocular pressure were conducted on
3 groups of chinchilla rabbits (18 animals (36 eyes), males and females, body
weight 2.0-2.5 kg) of 6 animals (12 eyes) each: group 1 — control, sterile saline so-
lution; group 2 — comparison drug 95% medical ethyl alcohol; group 3 — drug No.
1. Preparation No. 1 at a dose of 0.05 ml / kg in a dilution of 1:15 SFR and 95%

BN | 145



Scientific research of the SCO countries: synergy and integration

ethyl alcohol at a dose of 0.05 ml/ kg in a dilution of 1:15 with saline solution was
instilled into both eyes of animals 2 times a day for 30 days. Saline solution was
installed in both eyes of control animals 2 times a day for 30 days.

It was found that when prescribing drug No. 1, ethanol and saline solution,
intraocular pressure in rabbits is within the normal range (Table 2).

Table 2
Indicators of intraocular pressure in rabbits during instillation of drug No. 1
for 30 days
Observation period, Intraocular pressure, in mm of mercury
in days 1 — control 2 — ethanol 3 — Drug No. 1
0 19,120,2 19,1+0,2 19,2403
31 19,2403 17,2+0,3 19,5+0,9

As a result of the experiment, it was found that drug No. 1 at a dose of 0.05 ml
/ kg in a 1:15 dilution with saline solution when instilled into both eyes of rabbits
2 times a day for 30 days does not change intraocular pressure in rabbits.

95% ethyl alcohol at a dose of 0.05 ml/ kg in a 1:15 dilution with saline solu-
tion during instillation in rabbits in both eyes 2 times a day for 30 days reduces
intraocular pressure in laboratory animals.

Studies of the effect of drug No. 1 on the reaction of the pupil of the eye were
conducted on 3 groups of chinchilla rabbits (18 animals (36 eyes), males and fe-
males, body weight 2.0-2.5 kg) of 6 animals (12 eyes) each: 1 group — control,
sterile saline solution; 2 group — comparison drug 95% medical ethyl alcohol;
group 3 — drug No. 1. Preparation No. 1 at a dose of 0.05 ml / kg diluted with 1:15
saline solution and 95% ethyl alcohol at a dose of 0.05 ml / kg diluted with 1:15
saline solution was instilled into both eyes of animals 2 times a day for 30 days.
Saline solution was installed in both eyes of control animals 2 times a day for 30
days.

The results are presented in table 3.

Table 3
Study of the pupil reaction in rabbits during instillation of drug No. 1 for 30
days
Observation Pupil size, mm
period 1 — control 2 — ethanol 3 — Drug No. 1
in days vertical | horizontal | vertical | horizontal | vertical | horizontal
0 7,7+0,1 7,9+0,1 7,7+0,1 6,8+0,1 7,8+0,1 6,8+0,2
10 76203 | 7302 | 83+0,3 | 7,9+0,1 | 7,940,1 | 6,8+02
20 7,9+0,2 7,7£0,1 8,9+0,2 8,3+0,2 7,8+0,1 7,040,2
31 76402 | 7.620,1 | 8,602 | 89+0,1 | 7,7£0,2 | 7,2+0.1
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Thus, when prescribing drug No. 1 at a dose of 0.05 ml/ kg in a dilution of 1:15
with saline solution during instillation in rabbits in both eyes 2 times a day for 30
days, the average value of pupillometry does not differ from the norm compared
with the control.

95% ethyl alcohol at a dose of 0.05 ml / kg diluted with 1:15 saline solution
when instilled into both eyes of rabbits 2 times a day for 30 days causes mydriasis
(pupil dilation), which has a relative resistance for 10-40 minutes.

Studies of the effect of drug No. 1 on the sensitivity of the cornea of the eye
were conducted on 3 groups of chinchilla rabbits (18 animals (36 eyes), males and
females, body weight 2.0-2.5 kg) of 6 animals (12 eyes) each: 1 group - control,
sterile saline solution; 2 group — comparison drug 95% medical ethyl alcohol;
group 3 — drug No. 1. Preparation No. 1 at a dose of 0.05 ml / kg diluted with 1:15
saline solution and 95% ethyl alcohol at a dose of 0.05 ml / kg diluted with 1:15
saline solution was instilled into both eyes of animals 2 times a day for 30 days.
Saline solution was installed in both eyes of control animals 2 times a day for 30
days.

The results obtained are presented in Table 4. Ethyl alcohol changes the sen-
sitivity of the cornea in 4 out of 10 cases, which indicates its toxic effect on the
cornea tissue and its sensitive innervation.

Table 4
Study of the sensitivity of the cornea of the eyes in rabbits during instillation
of drug No. 1 for 30 days

Observation period, Number of eyes
in days Sensitivity change / no sensitivity change
1 — control 2 — ethanol 3 — Drug No. 1
0 0/10 0/10 0/10
31 0/10 4/10 0/10

As a result of the experiment, it was found that drug No. 1 at a dose of 0.05 ml
/ kg in a 1:15 dilution with saline solution when instilled into both eyes of rabbits
2 times a day for 30 days does not violate the sensitivity of the cornea of the eyes
in rabbits.

95% ethyl alcohol in a dose of 0.05 ml / kg in a dilution of 1:15 with saline
solution when instilled into both eyes of rabbits 2 times a day for 30 days violates
the sensitivity of the cornea of the eyes in rabbits.

Studies of the effect of drug No. 1 on corneal reepithelization were conducted
on 3 groups of chinchilla rabbits (27 animals (54 eyes), males and females, body
weight 2.0-2.5 kg) of 9 animals (18 eyes) each: group 1 - control, sterile saline
solution; group 2 — comparison drug 95% medical ethyl alcohol; group 3 — drug
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No. 1. Preparation No. 1 at a dose of 0.05 ml / kg diluted with 1:15 saline solution
and 95% ethyl alcohol at a dose of 0.05 ml / kg diluted with 1:15 saline solution
was instilled into the animal’s right eye 2 times a day for 30 days. Saline solution
was instilled into the right eye 2 times a day for 30 days.

The results are presented in Table 5.

Table 5
Study of corneal reepithelization in rabbits during instillation of drug No. 1
before complete corneal epithelization in animals

Groups of animals Average epithelialization time, in days.
experiment control
1 — saline solution 4,8+0,5 5,4+0,6
2 — ethanol 5,34+0,9 5,6+0,5
3 —Drug No. 1 4,0+0,1 5,2+0,3

Thus, drug No. 1 ata dose of 0.05 ml/ kg in a 1:15 dilution with saline solution
when instilled into rabbits in the right eye 2 times a day accelerates the reepitheli-
zation of the cornea of the eyes in rabbits compared with the control.

95% ethyl alcohol at a dose of 0.05 ml / kg diluted with 1:15 saline solution
when instilled into rabbits in the right eye 2 times a day does not affect the reepi-
thelization of the cornea of the eyes in rabbits compared with the control eye.

Conclusions

Preparation No. 1 from horsetail grass does not have a damaging effect on the
main structures of the eye, does not change intraocular pressure and the average
value of pupillometry, does not violate the sensitivity of the cornea of the eye.
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Abstract. The relevance and insufficient development of the problem in the
formation of competitive health care, as well as the practical significance of
the study led to the choice of the topic, objectives and purpose of the study. The
purpose of the research is to study the competitiveness of enterprises as a factor of
sustainable development and to develop measures to improve the competitiveness
of health care institutions on the example of urban polyclinics of Temirtau city.

Keywords: medicine, primary medical and social care, competitiveness,
organization.

In its report «Global Competitiveness» an authoritative organization such as
the World Economic Forum stated: «competitiveness is a set of institutions, strat-
egies and factors that determine the level of productivity of an economy, which,
in turn, determines the level of prosperity that a country’s economy can achieve»
[1,2,3,4,5].

The Organization for Economic Cooperation and Development also gives its
view on the concept of competitiveness. «Competitiveness is the ability of firms,
industries, regions and countries to create relatively high levels of income and
wages while remaining open to international competition» [2,4,5,6,7,8].
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Some authors note that the concept of competitiveness should also take into ac-
count the hierarchical structure: competitiveness of a product (service), economic
entity, industry, region, state [3,5,7,8,9,10].

The competitiveness of the industry implies the presence of competitive ad-
vantages over similar industries in the country and abroad. This can be determined
by the presence of a more rational industry structure, developed infrastructure,
effective work of R&D, material and technical equipment, etc.

Consequently, based on the literature analysis, we conclude that the compet-
itiveness of the industry is comparable and determined in comparison with other
competing industries.

In addition, this process is dynamic and competitiveness can emerge or dis-
appear, increase or decrease, so this characteristic is manageable. In other words,
competition ensures that the best products and services are provided to meet the
needs of the population.

Health care is an important sector of the economy, and increasing the competi-
tiveness of health care according to the multiplier effect leads to an increase in the
competitiveness of the national economy. To determine how health care competi-
tiveness is shaped, it is necessary to examine the set of measures that preserve and
support the health of the population.

According to the World Health Organization (WHO), health care consists of
organizations, institutions, resources and people whose main goal is to improve
health.

In our opinion, health care cannot be considered only as a medical component.
It is a whole set of measures aimed at preserving and supporting the health of the
population. Therefore, it is necessary to take into account the parameters that in
one way or another affect the state of health of the population: it is staffing, mate-
rial and technical equipment, health policy, the level of financing and others.

When assessing the competitiveness of health care, such a factor as the pro-
vision of qualified personnel is necessarily taken into account. The effectiveness
of health care directly depends on the quantitative and qualitative characteristics
of human resources in health care. Currently, the number of medical personnel in
Temirtau city is more than 1669 specialists, of which more than 850 are middle
medical workers (hereinafter - MSW), and this is 50% of the number of personnel.
Within the framework of the implementation of the state program of health care
development of the RK «Densaulyk» for 2016-2019, one of the main problems in
the field of health care is one of the priority areas of the Ministry of Health of the
RK. It is associated with inefficient distribution of labor resources between the
levels of medical care. For this reason, it is necessary to develop effective meas-
ures of human resources management in terms of their stimulation.

In addition, the main criteria for assessing the effectiveness of health care ac-
cording to WHO are:
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- The health status of the population: life expectancy, mortality, disability,
etc..;

- lifestyle of the population: prevalence of smoking, alcoholism, obesity, etc.;
and

- meet the reasonable needs of the population: human rights, independence
in decision-making, right to confidentiality, patient orientation (attentiveness of
medical personnel, cleanliness and proper nutrition in medical organizations, so-
cial support, opportunity to choose);

- in terms of fairness in payment for medical services and equality in access to
medical care (payment based on income rather than risk).

In recent years, Kazakhstan’s health care system has undergone significant
changes, affecting the management structure and the amount of funding, affecting
the quality of medical and pharmaceutical care. It is advisable to analyze devel-
opment strategies by studying the current state of development of the industry, as
well as analyzing the impact of external factors on it. This procedure is commonly
known as SWOT analysis, which does not include economic categories, and can
be applied to any organization, industry, individual and country to develop strate-
gies in various fields of activity, including health care.

The SWOT analysis we conducted identifies the strengths and weaknesses of
healthcare and the risks that may hinder the industry’s prospects and strategic
plans for healthcare.

SWOT-analysis allowed us to identify the main health problems. One of the
most important problems remains low wages of health workers. A comparative
analysis of the domestic primary health care system and OECD countries in terms
of staff motivation revealed a number of major problems and issues that need to
be addressed. PHC followed the principles of distribution of finances primarily for
network maintenance, budget control, fixed salaries and administrative manage-
ment methods, which forces doctors to hide the true state of affairs and manipulate
statistics.

Thus, the analysis of competitiveness indicators showed insufficient financing
of the sector in the health care system, constant shortage of personnel and, as a
consequence, low availability and quality of medical care.Also remains a relative-
ly high level of morbidity of the population with socially significant diseases and
non-communicable diseases, which requires further work.

Along with the SWOT-analysis, the author conducted a sociological survey of
the population, since such indicators as the quality and efficiency of medical ser-
vices can be purely subjective. Therefore, gathering information and conducting
population surveys is an important component of this study. Survey subjects-can
be considered as one of the most common ways to obtain information about survey
respondents. A survey involves asking people specific questions, the answers to
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which allow the researcher to obtain the necessary information depending on the
objectives of the study.In order to assess the level of competitiveness of the health
care industry, the author conducted an online survey of citizens of the Republic of
Kazakhstan in the city of Temirtau. A questionnaire was developed to conduct a
sociological survey.

The questions in the survey are designed to assess the competitive advantages
of health care. To calculate the number of respondents in a representative sample,
the author used an online calculator that calculated that the total population of 1
million people should be 384 (online sampling calculator https://blog.anketolog.
ru/2015/12 /sample/).

The total population is 1 million people.The probability of certainty is-95%.

The confidence interval is +/ -5%.

Thus, 384 people participated in the survey.Of these, 23% were men, 77%
were women.64.8% of the respondents are between 19 to 40 years of age.They
constitute the bulk of the sample. The smallest proportion of respondents was
respondents under 18 years of age (2.3%). It is observed that by social status, 25%
of the respondents work in the civil service and 37.9% categorize themselves as
«others». It can be assumed that they are employees of private firms, joint-stock
companies, republican state enterprises, etc.On the issue of applying to medical
organizations, 68.8% of respondents choose state medical organizations, the re-
maining 31.2% use the services of private medical organizations. Waiting time for
a specialist is an important indicator in health care, which speaks about the avail-
ability of medical care, i.e. how quickly a patient can receive medical care. Thus,
38.7% of respondents wait a week to see a specialist, 23% - more than a week to
see the necessary specialist. A number of respondents (23%) stated that they would
receive the service on the same day, and 15.2% of respondents stated that they
would get an appointment with a specialist the next day.

In addition, 32.8% of respondents are dissatisfied with the quality of medical
care provided, while 24% of respondents are satisfied with the quality of med-
ical services provided. Almost 43% have difficulties with the answer. It can be
assumed that such doubt is due to high asymmetry of information in a certain
sector.Patients are not fully aware of their diseases and therefore cannot assess the
quality of prescribed treatment and, accordingly, the quality of medical services.

Despite the fact that almost 69% of the population is registered in state medical
organizations, 89.5% of them simultaneously turn to private specialists.

Seeking private medical services may be due to dissatisfaction with the quality
of medical services provided in public medical institutions.In addition, frequent
visits to private medical organizations may affect the waiting time for a specialist.
It is not always possible to get an appointment with a doctor at the earliest possible
time in public health care facilities. In these cases, private health care facilities are
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a great way out of the situation where you don’t wait too long to see a doctor and
you can get an appointment the same day.That said, here are the most common
reasons for going to private medical organizations.
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Annotation. According to WHO statistics, today 5% of the population or 430
million people, of which 34 million children need help in restoring their hearing.
Despite modern numerous research methods, ear pathologies in children often
remain undiagnosed in a timely manner. This served as the basis for considering
the drugs used in the treatment of exudative otitis media and dysfunction of the
auditory tube with purpose determining the effectiveness of conservative therapy.
Research methods. The study was conducted on the basis of the multidisciplinary
clinic TMA and Prof Med Service LLC during the period from September 2020
to October 2023. In total, the study included 32 patients, 17 male and 15 female,
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from 3 to 16 years old. The diagnosis of auditory tube dysfunction was made
on the basis of complaints, medical history, examination data, endoscopic
examination methods, type B and C tympanometry and audiometry, as well as
CT/MRI or 3D X-ray imaging data of the PPN. Results. Based on the available
data, we can say that in 3-year-old patients, in most cases 66.7%, the degree of
overlap of the tubular ridges with adenoid vegetations was determined, which is
quite logical, since it occurs at the peak of their functioning. In patients aged 8-11
years, adenoids of grade 1-2 were more often observed, however, after treatment,
congestion and hearing loss persisted for a long time, confirmed by tympanometry
and audiometry, in 10 patients out of 12, congestion in the ears persisted for 3
months. Of 32 patients, according to the classification L.Skoloudik and D.Kalfert
determined grade A in 15 patients (46.87%), grade B in 10 patients (32.25%) and
grade C in 7 patients (21.87%).

Introduction

According to WHO statistics, today 5% of the population or 430 million peo-
ple, of which 34 million children need help in restoring their hearing. Most of
these people come from developing countries and low- and middle-income coun-
tries. 50% of cases of exudative otitis media occur in infants under one year of age,
60% of cases in children under 2 years of age. The largest number of cases occurs
in children with changes in the facial skeleton (congenital cleft palate, cleft palate
and genetic abnormalities trisomy 21, etc.)[1, 2, 3]

The main pathophysiological factor in the development of almost all middle
ear pathologies is dysfunction of the auditory tube. Children are more vulnerable
to middle ear abnormalities, primarily due to the immature development of their
Eustachian tubes. Compared to adults, the position of the Eustachian tube of an
infant is at an angle of 10° relative to the horizontal plane. This angle differs in
adults, in whom the Eustachian tube is located at an angle of 45° [1,3]. It is the
difference in position angles in children, as opposed to adults, that is associated
with an increased incidence of middle ear pathology — otitis media. However,
some investigators have found that active muscle function, rather than passive
clearance and impedance of the Eustachian tube, is responsible for ventilation
and drainage from the middle ear. A smaller or partially blocked Eustachian tube
does not necessarily correlate with disease risk or even active disease. Exudative
otitis media, in addition to being a burden on hearing, has direct consequences for
speech development. Correct sequential drug therapy can be effective in the treat-
ment of otitis media and persistent Eustachian tube dysfunction [2,3,4].

Po Dennis and his co-authors in their study demonstrated the relevance and
great capabilities of endoscopy compared to classical research methods such as
MSCT, MRI, ultrasound, etc. Also, using videoendoscopy, he divided the move-
ment of the auditory tube into stages, thus first the soft palate rises, the lateral wall
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of the pharynx and the medial cartilaginous plate move medially; then the lateral
wall of the pharynx moves laterally; the expansion of the orifice begins from the
side wall and then spreads to the isthmus; the opening of the cartilaginous part of
the mouth is the final stage. [6]

L. Skoloudik and D. Kalfert offered classification describing the relationship
of the size and distribution of the adenoids to the mouth of the auditory tube [8]:

 grade A: adenoid tissue, not in contact or in contact with the tubar ridges
(torus tubarius);

» grade B: adenoid tissue, in contact with tubar ridges without complete cov-
erage;

« grade C: adenoid tissue completely covers and compresses the torus tubarius.

Children are more vulnerable to middle ear pathology than adults. This is
mainly due to the fact that ET dysfunction is a common condition in children. ET
in children has several differences compared to adults [1, 2, 5]. In children, the
tube is generally shorter, but with the bony part is relatively longer compared to
adults. In addition, ET in children is more horizontal. The inclination of the tube
relative to the horizontal level in a newborn is approximately 10°. Moreover, in
children, the osteochondral junction appears linear. Finally, the submucosa of the
tubes in children is characterized by more developed accumulations of lymphoid
tissue, which form tubular ridges. The same applies to more pronounced adenoids
in children than in adults [1, 4, 5].

Ars Bernard in his study identified other functions of the fibrocartilaginous
part of the eustachian tube, which provide protection of the sterile environment of
the middle ear cavity from potentially pathogenic flora; it should provide 3 addi-
tional specific functions [9], namely:

1. Mechanical protection against nasopharyngeal secretions and reflux of
pathogenic microorganisms, as well as against retrograde propagation of
vocal sounds

2. Local immune protection

3. Mucociliary clearance into the nasopharynx of secretions formed in the
middle ear cavity.

Previously, it was believed that exudate in the middle ear cavity was sterile,
but after studies in 2004 by N. Fergie and 2006 by L.Hall-Stoodly determined the
presence of living bacteria - Streptococcus pneumoniae, Haemophilus influenza
and Moraxella catarrhalis, in connection with thistreatment of acute exudative
otitis with antibiotics was proposed. Many antibiotic drugs have been tested, but
none have proven long-term effectiveness for otitis media.[7,8].

The function of the auditory tubes is an integral and important component of
the pressure regulation system in the middle ear cavity.

Purpose The study was to determine the effectiveness of conservative therapy
in patients with auditory tube dysfunction.
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Research methods.

The study was conducted on the basis of the multidisciplinary clinic TMA and
Prof Med Service LLC during the period from September 2020 to October 2023.
A daily objective clinical assessment of the condition was carried out, laboratory
and instrumental examination methods were determined, and conservative treat-
ment and prevention of complications were subsequently developed in the corre-
sponding groups of patients with auditory tube dysfunction.

In total, the study included 32 patients, 17 male and 15 female, from 3 to 16
years old. The diagnosis of auditory tube dysfunction was made on the basis of
complaints, medical history, examination data, endoscopic examination methods,
type B and C tympanometry and audiometry, as well as CT/MRI or 3D X-ray
imaging data of the PPN.

The study included patients with a duration of symptoms of at least 3 months
and all previous attempts at conservative treatment had failed.

The examination of patients consisted of a detailed medical history, endoscop-
ic examination of the nose, endoscopic otoscopy, and tympanometry. Clinical
evaluation of the ears, i.e. congestion, hearing loss, the presence of exudate, the
nature of the exudate, bulging eardrum were conventionally designated from 0 to 5
(each feature was awarded 1 point). To assess the size of the adenoids using endos-
copy of the nasopharynx, a rigid 0-degree endoscope of 2.7 and 4 mm was used.
According to the classification, the adenoid vegetations were also divided into 1st,
2nd, and 3rd degree. The patients also underwent tympanometry and types B and
C were identified. Thirty-two patients with adenoid hypertrophy were diagnosed
with bilateral otitis media (type B or C) by otoscopy and tympanometry and were
included in the study. Based on the available data, we have proposed our own
tactics for the management of patients with persistent dysfunction of the auditory
tube, manifested by frequent relapses of exudative otitis media and hearing loss.

The children included in this study were divided into 2 groups: Group A (study)
and Group B (control). Group A received the following treatment: vasoconstrictor
drops based on oxymetazoline 0.025%, one injection into each nostril, strictly 2
times a day for 5 days, then washed the nose with saline solution 0.9% Sodium
Chloride, i.e. carrying out irrigation-elimination therapy, which has proven to be
the most relevant among the pediatric population. Then, one spray per nostril (1st
dose) of a topical glucocorticoid spray containing mometasone furoate (50 mcg
per dose) should be applied twice a day for a total of 200 mcg per day in each nos-
tril for the first 4 weeks. Intranasal corticosteroids have also been used to reduce
local inflammation causing eustachian tube dysfunction in otitis media. These
drugs can inhibit the synthesis of arachidonic acid and inflammatory mediators
in the Eustachian tube and middle ear. They can also shrink the lymphoid tissue
around the eustachian tube, improve surfactant secretion, and reduce the viscosity of
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middle ear effusion. However, the use of systemic corticosteroids is associated with
a number of adverse reactions, such as diarrhea, nausea, hyperactivity and epistaxis.
Systemically, the study group received a drug containing carbocisteine (Caslirol syrup
250 mg/5 ml) 250 mg 2 times a day, the daily dose was 500 mg. Carbocisteine is the
only currently recommended mucokinetic agent. It is used to reduce mucus produc-
tion, promote mucus elimination, and reduce inflammation. Mucokinetic agents can
relieve the symptoms of otitis media, but have not yet been proven effective. A review
of the literature showed that 1-3 months of treatment with mucokinetic agents can
avoid the need for shunts in 20% of children with otitis media. However, this treatment
is not recommended in international guidelines.

Of particular importance was the massage of the auditory tubes by chewing
gum or making chewing movements throughout the day.

The second stage of conservative treatment was followed by a maintenance
dose of 1 dose of mometasone furoate nasal spray in each nostril once a day at
bedtime for 8 weeks. Group B received initial treatment of nasal irrigation with
isotonic sodium chloride solution 0.9% in each nostril 2 times a day for 4 weeks,
then nasal irrigation with isotonic sodium chloride solution 0.9% was carried out
once before bedtime for 8 weeks.

Observation was carried out 2 weeks after treatment, then after another 2 weeks
during the first 4 weeks, and then after 1 month, i.e. at 12 weeks of treatment.

At each visit, patients were checked and recorded for any changes present, as
well as local side effects.

Table 1.
Clinical assessment of the size of adenoid vegetations and otoscopic picture
before and after treatment

Patient| Floor | Age, year, | Size of adenoid Right ear Left ear
no. years vegetations
according to Before After Before | After
L.Skoloudik and | treatment treatment
D.Kalfert
1 M | 2020 (3) C degree 5 3 5 3
2 AND | 2019 (4) To the degree 5 2 5 3
3 AND | 2019 (4) A degree 3 2 4 2
4 M | 2017 (6) A degree 3 1 2 1
5 AND | 2015 (8) To the degree 2 1 2 0
6 |AND| 2018 (5) A degree 2 0 1 0
7 AND | 2020 (3) C degree 5 4 5 3
8 AND | 2020 (3) C degree 5 3 5 2
9 M | 2019 (4) C degree 4 1 4 2
10 M | 2019 (4) To the degree 2 1 3 1
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eleven | M | 2011 (12) A degree 1 0 1 0
12 |AND| 2015 (8) A degree 2 1 1 0
13 |AND| 2018 (5) To the degree 3 2 3 3
14 |AND| 2014 (7) A degree 2 1 1 1
15 |AND| 2020 (3) C degree 4 4 5 3
16 M | 2019 (4) To the degree 4 2 4 2
17 M | 2019 (4) A degree 3 1 4 2
18 M | 2019 (4) A degree 3 2 4 3
19 M | 2017 (6) A degree 2 1 3 1
20 M | 2015(8) To the degree 2 1 2 1
21 M | 2009 (14) A degree 1 0 1 0
22 M | 2020 (3) C degree 4 3 5 3
23 |AND| 2020 (3) To the degree 5 2 4 3
24 M | 2015 (8) A degree 3 1 1 0
25 M | 2014 (7) A degree 2 1 3 1
26 |AND| 2015 (8) A degree 2 0 1 0
27 |AND| 2019 (4) To the degree 4 2 4 2
28 |AND| 2018 (5) To the degree 4 3 4 2
29 M | 2019 (4) C degree 5 4 4 3

thirty | AND| 2019 (4) To the degree 2 1 3 1
31 M | 2011 (12) A degree 2 1 2 0
32 M | 2007 (16) A degree 1 0 1 0

Results and conclusions

Based on the available data, we can say that in 3-year-old patients, in most
cases 66.7%, the degree of overlap of the tubular ridges with adenoid vegetations
was determined, which is quite logical, since it occurs at the peak of their function-
ing. In patients aged 8-11 years, adenoids of grade 1-2 were more often observed,
however, after treatment, congestion and hearing loss persisted for a long time,
confirmed by tympanometry and audiometry; in 10 patients out of 12, congestion
in the ears persisted for 3 months. Of 32 patients, according to the classification
L.Skoloudik and D.Kalfert determined grade A in 15 patients (46.87%), grade B
in 10 patients (32.25%) and grade C in 7 patients (21.87%).Despite the numerous
diagnostic methods available, the problem of late diagnosis and untimely treat-
ment, leading to permanent hearing loss, remains relevant to this day. This eventu-
ally leads to a significant deterioration in the quality of life. Our statistical studies
have shown the effectiveness of conservative treatment for exudative otitis media
with grade 2-3 adenoids, without concomitant severe allergies of the nasal mu-
cosa. In patients with severe allergies, severe swelling of the mucous membrane,
it was poorly corrected with topical steroids and the presence of a high degree of
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adenoid vegetations. There are many studies to date, but the usefulness of topical
steroid spray in patients with otitis media is still controversial.

We chose mometasone furoate nasal spray because of its favorable benefit-
risk profile. Our study included children of both sexes aged 2 to 12 years, since
adenoid involution occurs with age. The average age of patients in the study was
4.5 years. We used mometasone nasal spray for three months and noted that after
3 months of using mometasone nasal spray; there was a statistically significant
improvement in Eustachian tube dysfunction compared to the isotonic saline 0.9%
irrigation group.
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Annotation. Studying this problem, we found that in children with congenital
cleft lip and palate ( CCLP ) quite often there is pathology from the nasal cavity
and paranasal sinuses. Pathological changes in the nasal cavity are the reason
that acute and chronic rhinitis and hypertrophy of the inferior turbinates are
diagnosed in children with CCLP more often than in healthy children, and
chronicity occurs earlier in children operated on for this anomaly at a later date.

Keywords: congenital cleft lip and palate, children, nose, paranasal sinuses.

Relevance

Cleft lip and palate are the most common malformations of the maxillofacial
region. The incidence of the defect varies from 1:600 to 1:1100 viable newborns.
The significance of this problem is due to the persisting high level of frequency,
as well as not always satisfactory results of the operation (N.G. Negametzyanov,
2002; M.E. Makhkamov, 2002; R.A. Amanullaev, 2005; Dusmukhamedov M.Z
2006). Regardless of the age of the sick child with VPH, the main task of the
surgeon in traditional treatment is to restore the anatomical form and adequate
function.
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Rehabilitation of patients with cleft lip and palate is a process that occurs from
birth to adulthood and involves a team of many specialists. ENT pathology ranks
second in children with CGN after maxillofacial disorders. This developmental
defect is accompanied by anatomical and functional disorders, the severity of
which depends on the degree of clefting and the age of the child. BRN is a funda-
mental factor in the development of mixed breathing, and also causes the reflux of
food into the nasal cavity during feeding. This congenital defect creates favorable
conditions for secondary infection of the ENT organs. ENT pathology ranks sec-
ond in children with VRN after maxillofacial disorders.There is a small number of
studies stating more frequent cases of diagnosing acute sinusitis, rhinitis, tonsilli-
tis, hearing loss and other ENT diseases in children with VPH compared to healthy
children. A few foreign publications are devoted mainly to the condition of the ear,
nose and paranasal sinuses in children with VRN. In these works, the authors com-
pared the structure of the ear and hearing, the volume of the sinuses on the healthy
side and on the side of the cleft, and the timing of their pneumatization in com-
parison with similar sinuses of healthy children. Taking into account the above, it
should be noted that the problem of ENT pathologies with congenital cleft lip and
palate remains relevant. Congenital and acquired defects and deformations of the
jaws lead to secondary deformations of the middle zone, grossly disrupt the func-
tion of various vital organs and systems and facial aesthetics, negatively affecting
the formation of the psycho-emotional status of children.

The purpose of the work is to evaluate the condition of the nose and parana-
sal sinuses in children with congenital cleft palate based on clinical, laboratory and
instrumental studies. Improving the quality of diagnosis and treatment of patholo-
gies of the ENT organs in children with varicose veins.

Material and methods: 34 children aged from 3 to 18 years were examined, of
which 17 had a congenital unilateral through cleft of the upper lip and palate, 12
had a congenital bilateral through cleft of the upper lip and palate, and 5 children
had a congenital isolated cleft palate. A comprehensive examination revealed im-
paired nasal breathing in patients with congenital unilateral through cleft of the
upper lip and palate in more than 98% of cases.Endoscopy of the nasopharynx
and microotoscopy revealed hyperplasia of the mouths of the Eustachian tubes
(64.3%), turbidity and unclearness (55.2%) of the anatomical signs of the ear-
drums. Rhinoscopic examination - 98% of cases have a deviated nasal septum,
78% have hypertrophy of the inferior turbinates. CT scan of the bones of the face
and skull determined the asymmetry of the skull bones in 100%.

The research methods were clinical and anamnestic examination, medical
and social questionnaires, instrumental, photometric, functional, radiological, bio-
metric, laboratory and statistical research methods at the stages of interdisciplin-
ary rehabilitation of children with cleft lip and palate at different age periods.
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Conclusions: The identified risk factors for the development of diseases of the
ENT organs in children with this anomaly justify the need to develop comprehen-
sive examination and treatment regimens. The developed scheme of local complex
treatment will allow for targeted treatment of diseases of the nose and parana-
sal sinuses in children with varicose veins, which will help reduce complications
leading to chronicity of the process, and will increase the level of rehabilitation of
children with varicose veins with these diseases.
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Resume. The study included 58 patients (average age 70+2 years) diagnosed
with chronic heart failure (HF) and osteoarthritis (OA) of the right knee joint. A
study of the general blood test with the determination of the leukocyte formula,
the serum content of leptin, interleukin-1§ and MCP-1 (Vector-Best, Russia) was
conducted.

It was found that elderly patients with comorbidity of HF and OA have a
higher serum content of IL-1f3 by 28.6% (p<0.01) and MCP-1 by 33.7% (p<0.01)
than in group 1. There is an increase in NLR by 37.8% (p<0.01), MLR by 34.6%
(p<0.01), leptin by 27.1% (p<0.01) in group 2 compared to group 1. The study
demonstrated that in elderly patients with HF, in the presence of comorbidity with
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osteoarthritis, higher rates of systemic inflammation occur and a close relationship
was established between markers of systemic inflammation and leptin levels in the
studied group of patients.

Keywords: Chronic heart failure, osteoarthritis of the knee joint, elderly age.

The mortality rate of patients with chronic heart failure (CHF) is still high
[1]. One of the most vulnerable groups are elderly patients who have comorbid
pathology due to diagnostic difficulties, low patient compliance and the likeli-
hood of polypharmacy, which leads to a high risk of unfavorable outcome [2]. In
patients over 60 years of age, one of the most common concomitant conditions is
osteoarthritis (OA), as the most common form of arthritis [3]. At the same time,
the question is how chronic heart failure and osteoarthritis of the knee joints are
interconnected and influence the course and progression of each other.

In recent years, research findings have indicated the important role of sys-
temic inflammation in the pathogenesis of both heart failure and osteoarthritis. It
is known that cytokines are secreted by immune-competent cells (lymphocytes,
macrophages, and monocytes), as well as cardiomyocytes and endothelial cells.
The activation of cytokines in heart failure (regardless of etiology) is closely as-
sociated with autoimmune mechanisms and oxidative stress, and the degree of
increase in the concentration of interleukin-1f (IL-1f) in the blood is directly re-
lated to the stages of heart failure [4]. Additionally, persistent immune activa-
tion is reflected in the elevation of chemokine levels (monocyte chemoattractant
protein-1). In patients with osteoarthritis, the level of IL-1B can be used as an
indicator of cartilage degradation, as it blocks collagen synthesis. The ratio of neu-
trophils to lymphocytes (NLR) and monocytes to lymphocytes (MLR) in the blood
is a simple non-invasive marker of inflammation in various systemic diseases [5],
but its role in elderly patients with comorbid heart failure and osteoarthritis has
not been fully studied.

Leptin plays an important role in the development and progression of HF, re-
ducing the sensitivity of peripheral tissues to insulin, which is accompanied by
impaired carbohydrate and lipid metabolism. Leptin is involved in modulating
the activity of the immune system by activating phagocytic function and stimulat-
ing the production of pro-inflammatory cytokines. Already in the early stages of
OA, leptin has a negative effect on articular cartilage, promoting the synthesis of
nitric oxide in chondrocytes. Given that the mechanisms by which leptin acts as a
modulator of the inflammatory immune response are quite complex and many as-
pects regarding the interaction of leptin with inflammation and the immune system
remain unclear, this issue requires further study.

Purpose of the study— study associations of systemic inflammation markers
(IL-1B,MCP-1, NLR and MLR indices) and leptin in elderly patients with comor-
bidity of HF and osteoarthritis of the knee joint.
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Material and research methods. The study was conducted on the basis of
two clinics No. 3 and No. 18 in Voronezh from 2020 to 2023, included 58 patients
(average age 70+2 years) with CHF with preserved left ventricular ejection frac-
tion (EF>50%) I-IIFC according to NYHA, and an x-ray proven diagnosis of stage
2 knee OA according to Kellgren-Lawrence [6] (group 1). The diagnosis of OA
was made in accordance with clinical guidelines for the diagnosis and treatment of
primary osteoarthritis (2022) [3]. Diagnosis of HF was made in accordance with
recommendations [7]. The comparison group consisted of 35 elderly patients with
CHF with preserved ejection fraction without osteoarthritis (group 2). All patients
signed informed consent to participate in the study.

All patients underwent a general blood test with determination of the leuko-
cyte formula using standard methods. The level of IL-1p, MCP-1 and leptin in
the blood was determined using the enzyme immunoassay method using a set of
reagents for enzyme immunoassay determination by Vector-Best JSC (Russia).

Statistical processing was carried out using the STATISTICA 10.0 program.
Quantitative variables are presented as Me (Q25%, Q75%), continuous - as M£SD,
where M is the mean value, SD is the standard deviation. Qualitative variables are
presented as frequencies (%). The results of statistical analysis were considered
significant at p<05.

Results.

When assessing clinical and demographic data, it was found that in group 2,
compared to group 1, women predominated (by 32.4%, p<0.01), patients had a
higher BMI (by 26.3%, p<0.01), heart rate (by 10%, p<0.05). Patients in group 2
were significantly more likely to have arterial hypertension (by 21.6%, p<0.01),
type 2 diabetes mellitus (by 12.4%, p<0.05), chronic kidney disease (by 14.5%,
p<0.05).

Table 1 presents indicators of systemic inflammation in the studied groups of
patients.

Table 1
Indicators of systemic inflammation and leptin levels in blood serum in the
studied groups of elderly patients

Indicator, units of measurement Group 1 (n=35) Group 2 (n=58)
IL-1B, pg/ml 76.3 (61.5;93.7) 106.8** (88.2; 179.1) 28.6
MCP-1, pg/ml 45.3 (34.7;54.2) 68.3** (41.7; 86.4) 33.7
NLR, rel. units 2.3(1.7,2.6) 3.7%*% (2.9, 4.5) 37.8
MLR, rel. units 0.34 (0.23;0.44) 0.52**(0.41; 0.60) 34.6%
Leptin,ng/ml 18.6 (8.9; 28.3) 25.5%*%(19.0; 33.9) 27.1

Note: **p<0.01 — difference between groups 1 and 2;NLP — neutrophil/lym-
phocyte ratio; MLR - monocyte/lymphocyte
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It has been established that the group has level 2IL-1p is higher by 28.6%
(p<0.01), MCP-1 by 33.7% (p<0.01) than in group 1. A recent study showed that
systemic inflammation conditions influence not only on the number of blood cells,
but also on the ratio between different forms of leukocytes, such as the ratio of
monocytes and lymphocytes, neutrophils and lymphocytes, etc. [§]. Our study also
noted an increase in NLR by 37.8% (p<0.01), MLR by 34.6% (p<0.01) in group
2 compared to group 1. Leptin levels in group 2 were higher by 27.1% (p<0.01)
compared to group 1.The correlation analysis showed a positive relationship be-
tween IL-1p and the level of NLR (r=0.25, p=0.018), MLR (r=0.23, p=0.021),
MCP-1 level with NLR (r=0.32 , p=0.012), MLR (r=0.22, p=0.02). In addition,
a positive correlation between leptin levels and the NLR (r=0.199, p=0.033) and
MLR (r=0.190, p=0.042) indices was revealed.

Univariate analysis of the odds ratio showed a significant association with OA
indices MLR (p = 0.018) and NLR (p = 0.024), leptin levels with the MLR index
(p=10.042) and NLR (p = 0.039).

Thus, our study demonstrated that elderly patients with CHF in the presence of
comorbidity with osteoarthritis have higher rates of systemic inflammation and a
close relationship was established between markers of systemic inflammation and
leptin levels in the studied group of patients.
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Annotation. Any design options and materials used for removable dentures
cannot be completely biologically inert. Individual characteristics of the patient’s
body play a role in organ responses dentoalveolar system placed in oral cavity
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design of the prosthesis. The process of using removable dentures has varying
degrees of response from the tissues of the prosthetic bed, depending on the
presence of pathology of internal organs and psycho-emotional disorders in the
patient, properties of the materials used for their manufacture, methods of fixing
the prosthesis. The nature of the transmission of chewing pressure and the size of
the base play an important role. It is necessary to take into account such irritating
factors as the intensity and duration of action of the removable denture, as well
as the reactivity of the patient’s body. Choosing a dental material for removable
dentures is a complex and responsible task, since currently the dental materials
market offers a huge number of polymer materials that differ from each other not
only in cost, but also in quality. The success of treatment depends on their correct
choice. It has been established that the development of inflammatory reactions in
the tissues of the prosthetic bed and the acceleration of atrophic processes in the
alveolar ridges of the jaws are caused by the traumatic effect of the removable
denture on the tissue and the toxic effect of the polymer from which the base of
the removable denture is made. An important role is played by waste products
of pathogenic and opportunistic flora of the oral cavity, which together create
unsatisfactory conditions for adaptation to removable dentures.
Keywords: removable dentures, polymer base materials.

At the present stage of development of orthopedic dentistry, the requirements
for basic materials, the quality of which, to a large extent, determine the functional
value of removable dentures, have increased significantly. Currently, when the
market is saturated with a large number of different materials of varying quality
and technological characteristics, this problem, in our opinion, becomes especially
relevant. At the moment, 98% of plate prostheses used in orthopedic treatment
of patients are made of acrylic polymers. These polymer-monomer compositions
have good technological properties. They are very easily molded in the form of a
plastic dough, which makes it possible to individually produce dentures in plaster
molds, in a water bath without significant pressing pressures and temperatures
above 100°C, are easily painted in colors that imitate the soft tissues of the oral
cavity, and are firmly connected to artificial teeth.

Of the domestic materials for the manufacture of rigid denture bases, hard plas-
tics are most often used: “Ethacryl”, “Ftorax”, “Bakril”, “Acronil”, “Stomakril”,
colorless base plastic. Imported analogues of base plastics supplied to Russia cor-
respond to domestic ones in terms of basic physical and mechanical indicators.
Rigid base polymers of imported origin include hot-curing plastics: “Paladon-657,
“Impact-2000”, “Palavit-55”, “Cronsin”, “Mega-L”, “Futura”. Analogues of
acrylic base plastics are: “Selecta-plus”, “Trevalon”, “Trevalon-S”, “Akron-MSi”.
One of the disadvantages of acrylic plastics is that fractures of the base of the plate
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prosthesis are very common in clinical practice. The cause of breakdowns may be
insufficient strength of the base material itself, even if the manufacturing technolo-
gy of the removable denture is followed. As a result of clinical observations of pa-
tients and analysis of the causes of failure of plate prostheses, a number of specific
requirements for base materials were developed: sufficient strength with minimal
thickness; elasticity, ensuring the integrity of the prosthesis and the absence of
its excessive deformation under the influence of chewing forces; sufficient bend-
ing strength, high impact resistance; low specific gravity, sufficient hardness, low
abrasion; biocompatibility, characterized by harmlessness to the tissues of the oral
cavity and the body as a whole, as well as indifference to the effects of saliva and
various foods; color fastness when exposed to light, air and other environmental
factors; low hydrophilicity or complete hydrophobicity; manufacturability and
low cost of processing; easy repair of dentures; easy coloring and good imitation
of the natural color of the gums; absence of unpleasant taste or smell.

In the process of development of various base materials, the problem of their
improvement has remained and remains relevant, which manifests itself in the
search for the most durable and biocompatible material.

It is known that these studies were carried out in the following areas: improv-
ing the technology of laboratory production of removable lamellar dentures from
acrylic polymers, improving the quality of acrylic base materials by copolymeri-
zation and creating materials of a non-acrylic nature.

Significant changes in the properties of polymer base materials can be achieved
by introducing fillers of various natures and shapes into their composition. They
influence the hardness, thermal conductivity, and shrinkage of materials. As is
known, fillers are divided into mineral and organic based on their origin, and into
powdery and fibrous based on their structure. The greatest effect is achieved when
a chemical bond or significant adhesive forces occur between the filler and the
polymer. These are active fillers that have advantages over inert fillers, but have no
connection with the polymer. One of the most common are fiber fillers. The meth-
od of reinforcing the prosthesis base helps to improve physical and mechanical
properties, thereby increasing the service life of the prosthesis. The newest trend
is the use of ultra-strong fibers, which are several times stronger than polyethylene
fiber.

Scientists studied various acrylic polymers reinforced and filled with polyam-
ide aramid fiber, such as Kevlar, and showed improved properties of the modi-
fied materials compared to the original materials. The development of chemical
science has improved the quality of fiber filler. Ultra-strong fibers, the so-called
“third generation fibers,” have found wide application in many areas of science
and production. Recently, work has appeared on the use of titanium bases for the
manufacture of plate prostheses, which are made by superplastic molding. The
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bases obtained in this way correspond extremely accurately to the tissues of the
prosthetic bed. They are durable, fairly light, and have good thermal conductivity.
However, unfortunately, the method is very expensive and has not yet found wide
application in practice.

The development of new polyurethane-based materials for the manufacture of
removable denture bases was carried out as a result of the joint work of the Depart-
ment of Faculty Orthopedic Dentistry of the Moscow State Medical University
and the Liquid Molding Laboratory of the Research Institute of Rubber and Latex
Products. Materials based on polyurethane Dentalur and Dentalur-P are absolutely
free from monomer and are characterized by increased physical and mechanical
characteristics and low shrinkage.

By the 1980s, excellent results had been obtained in the use of biologically
neutral thermoplastics, which proved to be lighter, more monolithic, and more
elastic than acrylic plastics. In terms of strength, thermoplastic polymers outper-
form acrylics by 8-20 times. However, the cost of removable prostheses made of
thermoplastic polymers significantly increases compared to acrylic bases. Among
the most well-known thermoplastic polymer materials for removable prosthesis
bases and injection system technology, we can mention “Dental-D”, “Valplast”,
“Acetal”, “Flexiplast”, “Bredent”, “Polyan”, and “Flexy-Nylon”.

Thus, based on the analysis of literature data, we can conclude that hot-curing
acrylic base materials require further improvement to improve physical and me-
chanical properties, sanitary-chemical and toxic-hygienic properties.
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Abstract. The paper examines the possibilities of using waste from wood
processing to create gaming products. The technological process of preparing raw
materials and images, manufacturing finished samples is described. The image
and color scheme are selected by the user and processed by software until the
appearance is satisfactory to the user. Then the size of the materials is selected,
depending on the intended coverage area, and dyes are applied. The finished
product will allow you to obtain an individualized product from natural materials.

Keywords: rational use of wood, lump wood waste, mosaic puzzle, interior
products.

Currently, people all over the world are increasingly paying attention to the
safety and environmental friendliness of products and materials that surround
them in everyday life, and are also interested in environmental issues [1-3]. Tra-
ditionally, wood is used to make not only houses and construction materials, but
also furniture, toys, souvenirs and decorations, as well as other household and
household products. The demand for some wooden products, for example, wood-
en toys and puzzles, has only been growing recently [4]. Wood is a natural, safe
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and environmentally friendly material. Wood products are attractive to the user,
and the expressiveness and variety of natural texture gives each item individuality,
in addition, the surface of natural wood is pleasant to the touch and warm. The
problems of recycling wood products are also solved much easier and cheaper
than products made from other materials.

In wood processing industries, during the manufacture of main products, a lot
of wood waste is generated, including lump waste. When manufacturing lumber
products, up to 20% of lump waste is generated from the volume of processed
raw materials [5]. Traditionally, large lump waste is used to make small lumber
products or containers, and is also processed into industrial chips. There are tech-
nologies for producing wood-fiber boards from lump waste [6]. The possibility
of processing large lumpy waste into products for cultural, household, household
purposes and consumer goods has long been known [7]. However, in many wood-
working enterprises, lump waste, even quite large ones, often does not find further
use and is simply burned to produce energy, which is used for drying wood raw
materials and heating production premises. Moreover, such lumpy waste from
workpieces may already have carpentry or room-dry moisture, and some of the
surfaces may already be planed.

Today, modern technologies are widely used in the production of consumer
goods from wood. Thus, in Japan, to preserve traditional forms of products, 3D
scanners are used to digitalize standard products and create a library of digital
models of wooden products for public use [8]. In China [9], to improve the quality
and reduce the cost of producing custom wood furniture fronts, hierarchical clus-
tering is used to group individual wood products based on style and type, material,
design, cost, etc. The use of modern computer technology can help create new
wood products.

Puzzles captivate not only children, but also adults. For children, puzzles often
solve an educational problem, and for adults, solving puzzles is a hobby and a
relaxing pastime. One of the most popular puzzles is the “Jigsaw puzzle”, which is
a mosaic of specially shaped cardboard (less often plywood) tiles. The solution to
the Jigsaw puzzle is to find the correct order of tiles that contain part of the overall
image, and thereby assemble the overall image [10]. Children’s puzzles usually
consist of several dozen to several hundred piece tiles, while adults can contain
up to several thousand piece tiles and require several evenings to assemble. The
assembled puzzle can be disassembled again or can be carefully glued to a dense
base (plywood or cardboard) and used as interior decoration. However, the puzzle
initially contains a specific image; the user can only choose what will appear in
the picture, but cannot assemble his own individual image. The Mozabrick project
[11] offers an original solution - a mosaic with plastic six-color tiles, which allows
the user to assemble his picture from the proposed tiles up to 76x76 cm in size, for
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which the user, using a special application and special tools, converts his picture
into instructions for assembling a mosaic with his picture .

As one of the options for using piece waste from enterprises producing planed
lumber or profile parts for construction, it is proposed to produce individual wood-
en colored mosaics, which can be used both as a puzzle and as a unique decoration
for the interior of residential premises, safe for children and adults.

When producing planed timber with a cross-section of 20x20 and 30x30 mm,
either solid or spliced along the length, trims remain - small pieces of waste, of-
ten containing knots and other wood defects. This waste can be considered as
the most suitable raw material for the production of customized wooden colored
mosaics. If the waste in the cross-section is of inappropriate dimensions, then it is
pre-dissolved on a compact band saw. From waste of the required cross-section,
parallelepiped-shaped workpieces are made on a tabletop miter saw, after which
the workpieces are processed on a grinding machine and workpieces with defects
and damage are rejected. Parallelepipeds 20x20x20 can be used as pieces of mosa-
ic puzzles for older children and adults, and parallelepipeds measuring 30x30x20
can be used for children’s mosaic puzzles, since the size of the part meets the
safety requirements for children in terms of the size of the parts [12], as well as for
mosaic puzzles with large areas. The finished blanks of the mosaic-puzzle parts
are subjected to painting - covered with matte water-based interior paint using
color for children’s sets, taking into account the materials permitted for children’s
toys [13].

Currently, the PixelArt art style has gained significant popularity. This style
appeared as a reaction to nostalgia for old computer games, when the hardware
of the first game consoles and vintage computers did not allow them to display a
sufficiently realistic high-resolution image on the screen with a wide color palette
and anti-aliasing, and later artists and computer game developers simply began to
imitate the images with technical limitations [14]. For example, the online dig-
ital software distribution service Steam [15] today widely presents commercial
computer games of various genres in the PixelArt style and programs for creating
pictures in the PixelArt style. Traditionally, pictures using the PixelArt technique
have a so-called 8-bit color palette, which allows you to display 256 colors [16],
but the authors believe that it is extremely difficult to implement a mosaic with 256
colors of wooden tiles, so they suggest using 16 colors from the color palette of
the W3C HTML 3.2 standard [ 17] or 16 colors VGA (EGA) 4-Bit [18] (Figure 1).
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Figure 1. Indexing colors using different color palettes

Each tile of a certain color in a wooden color mosaic puzzle acts as one pixel.
The final dimensions of the assembled mosaic will be a multiple of the dimensions
of the wooden tiles - 20x20 or 30x30 mm. For example, the initial image for a
mosaic with a width of 3600 mm and a height of 2400 mm from a 30x30 mm tile
should be an image of 120x80 pixels.

In this case, the user, to obtain an individual wooden colored mosaic, selects
the size of the tile and, based on this, the desired size of the future product. The
user must select a picture that will serve as the initial image to form a mosaic pat-
tern. Using special software, the user’s picture is processed: first, the picture is
cropped based on the aspect ratio of the future mosaic, then the size of the picture
is reduced so that the number of pixels in the picture corresponds to the number
of tiles of the future mosaic, and the colors of the picture are indexed to 16 colors.
The user must evaluate the resulting picture, which will represent the prototype
of the future mosaic. If the user is not satisfied with the resulting picture, then the
original picture can be changed, for example, its tone, illumination, saturation or
color balance can be changed, which will ultimately change the resulting picture
(Figure 2). After the resulting picture suits the user, he receives a set of tiles of
the required colors in the required quantity, as well as a pattern for assembling the
mosaic. The mosaic tiles can be assembled by the user and glued to the wall using
adhesives based on polyvinyl acetate dispersion or vinyl acetate copolymers.
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Figure 2. Image conversion with resizing
up to 120x80 pixels and 16 VGA color palette:
a — original image,; b — the size is changed, and then indexing, ¢ — indexing,
and then changing the image; d — preliminary increase in contrast;
e — preliminary change in hue and saturation; f— preliminary change of color
balance

The production of such kits for self-assembly of mosaic puzzles by the user
can be considered as a new way of using unclaimed small pieces of waste, more
fully using valuable wood raw materials, and does not require complex machines
and equipment, large production areas and large energy capacities. At the same
time, the resulting safe and environmentally friendly product can be considered
both as a puzzle game for relaxing time and family leisure, teak and as an option
for interior products for original home decoration. Modern computer technology
allows you to transform any image and use it as an idea for a mosaic. A program
for converting an image and generating instructions for assembly can be a web
service that works through a regular browser or a separate application that runs on
a personal computer and smartphone.

This work was supported by the Russian Federation Ministry of Science and
Higher Education (state research target, theme no. 075-03-2023-128).
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Annotation. Purpose. The purpose of the study is to conduct a comparative
analysis of the calculation dependencies for the hydraulic calculation of gravity
sewage networks. Methods. A comparison of two calculation dependencies
was carried out — the Shezy formula and the N.F. Fedorov formula, used for
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the hydraulic calculation of gravity sewage networks. For a specific example,
a dependency was identified — the Shezy formula, which provides the highest
accuracy in calculating the hydraulic slope of a gravity pipeline. The external
form of the Shezy formula was refined by introducing the concept of the provided
internal pipe diameter. A dependency graph i=f{dpr), was constructed, indicating
that the refined form of the Shezy calculation formula is more accurate. Results
and their discussion. It is recommended to use the refined Shezy formula for
the hydraulic calculation of gravity sewage networks. It is proposed to develop
calculation tables for the hydraulic calculation of sewage networks with internal
deposits. Conclusion. The analysis of calculation dependencies for the hydraulic
calculation of gravity sewage networks with internal deposits presented in the
article allows recommending the refined Shezy formula for practical use, following
which, according to the authors, a Handbook “Tables for the hydraulic calculation
of gravity sewage networks with internal deposits” should be developed.

Keywords: internal sediments, calculated dependence, drainage networks,
hydraulic calculation, sediment layer, hydraulic slope.

Introduction

The mode of movement of wastewater in existing gravity drainage networks
is uneven. The uneven movement of wastewater is due to the following reasons:

* changes in network diameters, local resistance to flow movement (turns, tees,
etc.);

« lateral connections and differences in network elevations;

* subsidence of the route and the presence of large mechanical particles (grav-
el, crushed stone, tree branches, etc.)

* deposits on the inner walls of pipes

Local resistances and deposits on the inner walls of pipes have the main and
most significant influence on the unevenness of the self-flowing flow of waste-
water. Therefore, when calculating the hydraulic characteristics of self-flowing
wastewater networks, these factors must be taken into account in the first place.

Methods

Since the flow rate q, moved by gravity through the drainage networks, does
not change, q=const, the hydraulic calculation of the drainage networks is carried
out according to the formulas for the uniform movement of wastewater operating
in a quadratic resistance zone.

There are three main calculation formulas for hydraulic calculation of pipes:

1. Flow continuity equation:

q— oV, ms
_a_ 44
Lr"—m Hﬁg,m/s (1)

"Tin
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where: -

® — open section area, m?; w = %"1

V — average fluid flow speed, m/s;

D, — internal diameter of pipes, m.

2. Formula A. Shezy:

V=CvVR -i,m/s (2)
where:

C is a coefficient that takes into account the influence of the roughness of the
pipe walls, as well as the properties and composition of the waste liquid (viscosity,
presence of suspended particles, etc. )'

R—hydraulic radius, m, R = din ;

i— hydraulic slope, mm/m (m/m)

3. Formula of Professor N.F. Fedorova:

=210

where: 13.68R + ﬁ)’ (3)

A— resistance coefficient;

A, — equivalent absolute roughness of pipe walls, m: 0,6 <A <2 mm [4];

R- hydraulic radius, g = ““ ;

a,— coefficient that takes into account the nature of the pipe wall roughness and

the structure of the liquid flow with suspension; 70 < a, < 100 [4];

Re — Reynolds number, Re = m;

v — coefficient of kinematic V150051ty, depending on the temperature of the

waste liquid, m?%s.

The coefficient C for the quadratic zone A=f{Re) in formula (2) is called the A.
Shezy coefficient and is determined by the formula:

C==-RY, 4)
where: y — is a variable value depending on the value of the hydraulic radius R and
roughness coefficient values 7.

According to the recommendations of academician N.N. Pavlovsky, the value
of the exponent y is calculated using the formula [9]:
y =2,5yn — 0,13 — 0,75vR(n— 0,10), (5)
For practical calculations take _
¥V = 1,5vn, (6)
Then formula (4) takes the form (R. Manning’s formula):
R (r.evm) RLE

C=—"="17 (M

n n

where:
n — roughness coefficient. For practical calculations take values in the range
n=0.012 +0.014.
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During the operation of drainage networks in pipes made of different materi-
als, depending on the flow rate V" and the composition of the wastewater, deposits
appear in the tray part of the pipes, as shown in Fig. 1.

Figure 1. Fragment of sediments in the chute part of concrete pipes

Formulas (1), (2) and (3) do not take into account the influence of the thickness
of the sediment layer h on the value of the actual characteristics of the hydraulic
potential of the pipes, d:: . Vi 1. [5], therefore it is necessary to choose from three
formulas - one that gives the most accurate result in hydraulic calculations.

Let’s perform a hydraulic calculation of a gravity drainage network using a
specific example.

Results of their discussion

Conditions of the problem

A gravity drainage network made of concrete pipes (GOST 20054-2016) with
a diameter d, = 400 mm (0.4 m) and a wall thickness S =0.055 m (Fig. 1) trans-
ports the ﬂow of household wastewater ¢ = 0.15 m®/s (150 1/s) with the amount of
suspended substances explosive = 400 mg/I.

Wastewater temperature °= 10° C. The thickness of the sediment layer in the
flume part of the pipe is #=0.1 m.

Calculate the values of the actual characteristics of the hydraulic potential of
the pipes d;: _» V,, i, using three calculation formulas (1), (2) and (3) and show the
percentage of discrepancy in the values of these parameters.

Solution

The method for determining the values of the three characteristics of the hy-
draulic potential of pipes is as follows:

1. Let’s determine the value din for a new concrete pipe (Fig. 1):

d.=d —25 =0.511-(20.055)=0.4m
and for a pipe with a dep051t layer thickness # = 0.1 m:

186 || International Conference



FEABEFRIRARF: BRI R4

d’ =(d —2Sp)~h=04-0.1=03m

where:

d_— internal diameter of the pipe according to GOST;

d — outer diameter of the pipe according to GOST, m;

S — wall thickness of the concrete pipe according to GOST, m;

h — thickness of the sediment layer according to the conditions of the problem,
h=0.1 m.

2. The average velocity of the gravity flow V in the new pipe and in the pipe

with deposits Vfis determined using formula (1):

4-q 4-015 0.6
= — = o= = 1,19 m/s;
medl  3.14-04° 05024
4 4-0,15 06
= == s =——=212m/s.
wo(af ) 14037 022

3. Using formula (8), the value of the hydraulic resistance coefficients is cal-
culated 4 for a new pipe and a pipe with a layer of buildup #=0.1 m and determine
the value of the hydraulic slope i for a new concrete pipe and a pipe with a layer
of sediment #=0.1 m using the Darcy-Weisbach formula:

i=2 V!f , mm/m (m/m)

Ze-diy

ir= Az,q—"i;—f, mm/m (m/m) (8)

in

Figure 2. Geometric parameters of the flow in gravity drainage networks

When calculating the hydraulic radius R in formula (4) and the open section
area o, trigonometric functions are used, depending on the degree of fillin g di
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The calculation is made according to the formula [7]:

R=025d,,(1- %} ©)
where: d_ — internal diameter of pipes, m;
d,, =d, —25, (10)

d — outer diameter of pipes according to GOST, m;

Sp — pipe wall thickness according to GOST, m;

@ — the angle between two chords from the center of the pipe to the surface of
the deposits

w = 0,125 dZ, (y— sing), m>. (11)

Currently, there are two methods for hydraulic calculation of gravity drainage
networks.

First technique— is valid for the region of a completely rough regime of tur-
bulent fluid flow.

The calculation is made according to the formula of A. Shezy(2):

V=CcvR -i,m/s

where:

C — coefficient A. Shezy, determined by the formula N.N. Pavlovsky [7].

R—hydraulic radius, R = dﬂ, m;

i— hydraulic slope of the pii)e tray, m/m (mm/m).

Second technique— manufacturer’s calculation using N.F. formula Fedorov,
which is valid for all three modes of turbulent flow:

% =-2 Lg(lﬂ:ﬁ;BR + ;_:)’

where: A — coefficient of hydraulic resistance;

A — coefficient depending on the roughness of the inner surface of the pipes
[7,9];

@, — coefficient depending on the nature of the pipe roughness, that is, on the
type of material (concrete, fiberglass, etc.) [9];

i
v — coefficient of kinematic viscosity of the liquid, depending on its tempera-
ture, m?/s.
Both methods of hydraulic calculation of pipes are related by the relationship:

C:(B_"g}ﬂjsaorac: :B—gyﬂ,:s_f
a A C

Re, = Z-%n _ Reynolds number;
v

_ [s
c= 7 (12)

According to the conditions for the given example, let us compare the hy-
draulic calculation of pipes using formula (2) - A. Shezy and formula (3) - N.F.

Fedorov. The calculation results are summarized in Table 1.
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Table 1.
Calculation results
Type of calculation Design characteristics of pipes
dependencies WITH A i, m/m
Formula A. Shezy 65.15 0.01849 0.00286
Formula N.F. Fedorov - 0.04759 000859

Analysis of i values in table. 1 shows the greater accuracy of the formula of A.
Shezy, in comparison with the calculation using the formula of N.F. Fedorov. The
percentage of discrepancy between i values is 66.71% or 3.0 times.

Therefore, the main calculation relationship for the hydraulic calculation of
pipes without internal deposits is the formula:

_&g

Likewise for pipes with deposits. For the example given in table. Figure 2
presents the results of calculations of pipe characteristics with a sediment layer
thickness #=0.1 m.

Table 2.
The results of calculating the values of pipe characteristics with a layer
thickness of deposits h = 0.1 m.

Type of calculation Pipe design characteristics values
dependencies WITH A i, m/m
Refined formula of A. Shezy (14) 99.60 0.00791 0.01126
Formula N.F. Fedorova (3) -—-- 0.03191 0.04541

From the table 2 also follows that A. Shezy’s formula (2) is more accurate than
N.F.’s formula. Fedorov (3), since the value i = 0.01126 m/m is less than the value
i =0.04541 m/m by 75.20% or 4.03 times.

Therefore, when making hydraulic calculations of gravity drainage networks,
you should always use a more accurate dependence that takes into account the val-
ue of the provided diameter of pipes with sediment dpr, determined by formula (7):

dpa- = Jd::ﬂ - [(do - 2Sl-l) - h]: = Jd::u - (df” - h)f > M (13)

Formula (14) refined by the authors, due to the introduction of the concept dpr,
formula (13) takes the form (7):

& Wor) jm (14)
C* - dpy

Dependence (14) characterizes the free area of the wetted perimeter of the pipe
opr between its roof and the surface of the pipe with deposits and increases the

T
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accuracy of calculating the characteristics of gravity flow in pipes with deposits
in the trough part.

In Figure 3 shows a graph of the dependences i=f (d, dp ). From the graph in
Fig. 3 it follows that for the conditions of the given example, the values of the
hydraulic slope i for new pipes differ significantly from the values i for pipes
with deposits # = 0.1 m. In Figure 3 shows the values of the characteristics based
on which the graphs in Fig. 3 for new pipes: d =0.15, 0.20, 0.25, 0.30 and 0.40 m.

Table 3.
Values of pipe parameters according to the formulas of A. Shezy
Type of calculation Average values of calculated pipe characteristics
dependencies WITH A i, m/m
Refined formula of A. Shezy (14) 59.35 0.02228 0.01926
Formula N.F. Fedorova (3) 57.64 0.02362 0.02042

Analysis of the values of i presented in table 3 shows:

» the calculation of the values of i using the formula (14) refined by the au-
thors differs from the values of i using the classical formula (3) by 5.68%
or 1.1 times.

i,m/m

0l

30+

2,04

0”””””]'”’ = 777' T T
0,15 0.2 0,25 0,3 0.4 dm

Figure 3. Dependency graph i= f (d, dp )

In Figure 3 shows graphs of the dependence i= f (d, dp ), demonstrating the
discrepancy between the values of i, calculated using formulas (14) and (12).
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Conclusion

Thus, the analysis of the calculated dependencies presented in the article for
the hydraulic calculation of gravity drainage networks with internal sediments al-
lows us to recommend for practical application the formula of A. Shezy (14),
refined by the authors.
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HWRM. R ESUITEERERN LRGP AESHA %08, it
HTRGSHIMRITIE RSN &, $2HH TR TPy thondwisif S
KerasERIFEIR T ZHA, ZFESRHE SN THEMZE (TensorFlow V& 1R
D) OpenCVIIAZ B, AT YIZPENZE, T Effectnet ##fi4E (Kaggle P
), B8 8 NI 28175 TkEHE. BRI AR Y

JER A AR LR B2, 25 4780 TensorFlow. OpenCV. AffectNet
. Kaggle,

Abstract. The work is devoted to the methodology of parametric optimization
of ontologies in artificial systems of emotional intelligence, increasing the
robustness of neural networks by the method of parametric optimization of the
regulatory system. The solution technologies based on theKeras library of the
Python programming language, a library that provides interaction with artificial
neural networks (high—level interface of the TensorFlow platform), OpenCV, are
presented. To train the neural network, the Effectnet dataset (Kaggle platform)
was used, containing 28175 images in 8 categories. Convolutional neural network
model

Keywords: neural network architecture, model training, class, scaling,
TensorFlow, OpenCV, AffectNet, Kaggle.

Research in the field of analysis is carried out at the Donetsk Institute of Artifi-
cial Intelligence Problems processes of interaction of cognitive dysfunctions with
the hardware and software complex, tools, adaptation methods and specialized
processing coming from means of collecting information about the state of the ob-
ject during psycho-emotional diagnostics include several components: collection
and analysis of large volumes of data, working with open, dynamically changing
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sources; formation of a decision-making protocol for multi-purpose data process-
ing, semi-structured flows data using recurrent neural networks with continuous
learning, as well as architectural solutions for software that allows solving these
problems. The subsystem for collecting, extracting and analyzing the data flow is
the entry point of information for the functioning and decision-making of all sub-
systems of emotional intelligence. As part of the project implementation, the fol-
lowing tasks are being solved in research work: analysis of methods for collecting
and analyzing large volumes of data from open, dynamically changing sources;
development of a method for forming an artificial emotional intelligence system
in a local and, in the future, WEB-project with automated workstations, systems in
conditions of limited resources; development of theoretical foundations of archi-
tectural features of data processing software; development of theoretical founda-
tions for solving problems of multi-purpose processing of information flows using
recurrent neural networks with continuous learning.

The digital transformation of society is an integral factor of progress. The in-
tensification of all spheres of human activity is associated with an increase in the
risks of psycho-emotional dysfunctions against the background of stress, affect,
and decompensation. The human factor has been and remains at the forefront of
digital transformation. Of particular relevance are studies of unsolved problems
of cognitive dysfunctions and brain patterns, such as affects, qualia, possibility
implementation of emotional diagnostics and rehabilitation. The lack of research
into these problems has encouraged scientific research to address them. The pro-
ject examined a set of issues related to the organization of achieving goals through
the design of an artificial emotional intelligence system.

Given the fundamental concepts of emergent processes of emotions, it is rele-
vant to present the basic architecture of the artificial emotional intelligence system
model, including dynamic, recursive emotional processes, instrumental means
of information gathering, processing, and data management within the system.
Practical solutions of the artificial emotional intelligence system based on neural
networks have been implemented. Instrumental means of the artificial emotional
intelligence system, monitoring information-analytical system of psych-emotional
dysfunctions have been developed: automated user workstation - an intelligent
assistant of information diagnostics.

As part of research devoted to the effective use of drug-free methods and means
of intellectual-spiritual therapy and the pragmatic features of artificial emotional
intelligence for the purposes of self-regulation of psycho-emotional states of the
individual, a project is being developed, the conceptual idea of which is to create
conditions for the development of an interactive high-tech effective intellectual
system of psycho-emotional diagnostics with elements of rehabilitation.
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The basis for developments in this direction was the analysis of the emergent
fundamental concepts of ontologies that ensure this functioning. Based on the re-
sults of this analysis, a structuring of knowledge was carried out, and an ontolog-
ical model was proposed that integrates this knowledge. Based on the structuring
carried out, it is expected to develop a methodology for models for the formation
of an emotional intelligence system using a multi-criteria formulation of the prob-
lem, machine learning, as well as deep learning algorithms for artificial emotional
intelligence systems.

Tools for processing cognitive information and modern brain research technol-
ogies are based on the mechanism of processing cognitive information. Emotion
recognition is an important research area in various fields. Human emotions have
many manifestations; emotion recognition can be realized by analyzing facial ex-
pressions, speech, behavior or physiological signals [1-6].

The possibilities of image processing using the OpenCV python library have
been explored, the function interface: imread() - reading an image from a file,
imwrite() - writing to a file, resize() - resizing, imshow() - displaying in a window,
cvtColor() - transformation colors, CascadeClassifier() — creation of a cascade
classifier for object detection using the Haar method; capabilities of working with
images in the python Pillow library, methods of the Image class: open() — reading
from a file, save() — saving an image, show() — display using OS software, crop()
— cropping at specified fragment coordinates, resize () and thumbnail() — resizing,
transpose() — reflection, rotation, rotate() — rotation by an arbitrary angle.

The following datasets of images of emotional facial expressions were found on
the Kaggle platform: Facial Expressions Training Data (affectnet) and FER 2013.
Comparative analysis and clustering of data sets was carried out. Pre-processing
of images from the affectnet and FER-2013 data sets has been implemented for
their use in training neural networks to recognize emotional states.

Options for setting parameters for training artificial neural networks (options
for initial approximation of weighting coefficients, learning rates, neuron activa-
tion functions, probability values for dropout, and various optimizer algorithms)
have been identified. Experiments were conducted on training a neural network on
prepared datasets of facial images using various network settings in order to select
the optimal solution.

To implement a solution to this problem (describing the network architecture,
calculating parameters - training, identifying emotions from photographs), the
Keras library of the Python programming language was used - a library that pro-
vides interaction with artificial neural networks (high-level interface of the Ten-
sorFlow platform). For image processing (reading data from files, searching and
highlighting faces in photos, cropping, scaling), the OpenCV library was used.

Calculations were carried out using the following convolutional neural net-
work model (Fig. 1). This diagram was obtained during model calculations. To
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develop the scheme, we used the function plot_model of the Keras library [7]. To
connect to this database via VPN, you are required to register on this site. To train
the neural network, the AffectNet dataset (Kaggle platform) was used, containing
28,175 images in 8 categories (anger, contempt, disgust, fear, joy, sadness, sur-
prise and neutral face). The learning process is displayed in the following Figure
2. It shows the change during successive approximations (epochs) of parameters
characterizing the success of learning: loss, accuracy. The graphical representa-
tion is provided by the corresponding function of the matplotlib library.

The architecture of a deep learning neural network is presented in Figure 1
(fragment). During training, the Adam optimizer (adaptive torque estimation) and
a variable learning rate coefficient were used. On all layers except the output lay-
er, the Selu activation function was used. The network was trained on the Facial
Expressions Training Data (affectnet) dataset hosted on the Kaggle.com platform.
The dataset contains more than 29 thousand color images of human faces measur-
ing 96x96 pixels. The images are divided into eight categories. Seven photographs
of people with different emotions expressed on their faces: joy, sadness, fear,
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[(aropout_19 | input: | (None, 15, 16, 64) |
| Dropout | autput: | (None, 16, 16, 64) |
T

Figure 1. Convolutional neural network model (fragment)
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surprise, disdain, disgust, anger. And one more category - photographs of people
with neutral facial expressions (Fig. 3).

Rice 3. Characteristic eight categories of images

Experiments were carried out on training a neural network on the original data
set and after some pre-processing of these images (changing color, image size,
etc.). To assess the quality of the constructed models, the following data sets were
used: fragments of training and test samples from FER-2013 (source - Kaggle.
com platform), as well as a self-generated collection of images - stills from films,
photographs in the public domain. The table presents the results of testing the
calculated models on three samples. Correct answers here mean the results of a
calculation that determines the maximum probability of the presence of the emo-
tion expected by the tester, without taking into account cases where this emotion
ranks second in probability.

Table 1
Comparative analysis of test results

Correct answers in the forecast, %
Stills from FER-2013 FER-2013
Model films (1039 (test set (fragment of
photos) | fragment, 1989 | the training set,
photographs) | 8598 photos)

Training on the original set affectnet 40.8 39.6 33.1
96x96

The original set data (96x96) is 47.1 42.8 38.2
normalized by dividing by 255

Original set data (96x96) transformed 33.0 39.7 36.0
using global contrast normalization

The face area is selected in the original 43.7 46.7 47.3

images, the photo is converted to
size 64x64, shades of gray. Reduced
number of convolutional layers

Color photos 64x64 (face area), usual 47.0 51.8 51.0
number of layers
Grayscale 64x64 (face area), normal 49.1 52.8 52.8

number of layers, increased number of
epochs during training
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From a comparison of testing results (Table 1), it follows that the best forecast
quality is provided by a neural network model trained on a set of 64x64 imag-
es after preprocessing (selection of the face area, conversion to grayscale). The
quality of determination of individual emotions by this model (depending on the
test set): anger: 37.6 - 42.8%; contempt: 25 — 27%; disgust: 59.8 — 72.1%; fear:
43.2 — 56.4%; joy: 65.9 — 72.7%:; neutral expression: 31.9 — 52.1%; sadness: 46.4
—54.0%; surprise: 57.9 — 68.8%.

A prediction was made for modeling correct answers for various databases:
frames from films (1039 photographs), FER-2013 (fragment of the test set, 1989
photographs, FER-2013 (fragment of the training set, 8598 photographs; training
on the original setaffectnet 96x96; the original data set (96x96) was transformed
using global contrast normalization; The face area is selected in the original im-
ages, the photo is converted to size 64x64, shades of gray. The number of convo-
lutional layers has been reduced; color photos 64x64 (face area), usual number of
layers. Grayscale 64x64 (face area), usual number of layers, increased number of
epochs during training.

Results of testing the model on images (Fig. 4) from Izard’s book “Human
Emotions™: Ist depicts excitement-interest, we do not have such a category, it is
defined as surprise; 2-4 — detection is correct: happiness, surprise, sadness prevail;
5 — there should be anger, disgust was found, anger is in second place, noticeably
inferior. A possible explanation is that a distorted mouth line is usually present in
images with the emotion of disgust; 6 — the author believes that disgust, sadness
and fear are recognized, disgust is in third place. (perhaps the person is crying,
indeed, the author); 7 — there must be contempt, neutrality is determined; 8 — fear
(according to Izard “Human Emotions”), according to the model — surprise + fear,
reversed. But they are very similar, and the model often confuses them, and so do
the compilers of the sets on which the networks are trained; 9 — according to Izard
“Human Emotions” — shyness, we don’t have such a class, the network is at a loss:
anger? Neutrality? Sadness? Modeling a database.
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Figure 4. Results of testing the model on images from Izard’s book “Human
Emotions™

Experiments were carried out to train the network on the original set of images
(Fig. 5) with different Dropout values (to reduce the effect of overtraining).
Dropout values used (by layer): 0.3, 0.4, 0.5, 0.6, 0.5:

0./

A —— training | —— training

8
‘H‘ —— validation 0.6 | —— validation
06 I 7
|
| 05 6
=05 l >
g | €04 25
Sos \ o b
< < 03 4
031 [ | : 3
0.2 / —— training 2 0.2 “/ —— training 2
/' —— validation —— validation
~ 0.1 i 1
0 10 20 30 0 10 20 30 0 20 40 0 20 40

Epochs Epochs Epochs Epochs

loss: 1.0846 - accuracy: 0.6547 Increase in Dropout values: 0.4, 0.5, 0.5, 0.6, 0.6:

loss: 1.1166 - accuracy: 0.6452

The Adam optimizer with variable learning rate coefficient, initial value
1r=0.001, selu activation function, padding="same’ (for convolutional layers), 40
epochs. Testing on the test set: loss: 0.9175 - accuracy: 0.6869. Training is con-
ducted on an augmented set of images. For the purpose of improving the balance
of the training set, it has been enriched with images of facial emotional expressions
obtained from various sources (internet photos, movie stills, book illustrations,
etc.). Examples of facial images added to the training set, random samples per
specified emotion. Experimental studies conducted by Ph.D. Kravchenko N.M.
(Fig. 5) showed that the emotional state of the face in the Mona Lisa painting is
most likely neutral (61%), with a 37% probability of a tinge of disdain (probably
due to a slight smile with an asymmetric mouth line) and a slight probability of
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joy (0.41%) and sadness (0.39%). The probabilities of other emotions are even
smaller, around 0.

History of Accuracy History of Loss Receiver Operating Characteristic (ROC) Curve
s -

True Positive Rate

I|22RRRRRRL

2
g
i
{
g

Error curve

Figure 5. Convolutional neural network training process

The following are the results of the experiments. In all paintings, a neutral
facial expression is most likely to be detected. This is not surprising, given that
these are portraits. The person from whom the artist paints a portrait sits calmly
and relaxed. That’s why it’s such an emotion. For comparison, below: a portrait of
a girl (apparently from Raphael’s painting “Lady with a Unicorn”) and stills from
the film “The Master and Margarita.” Photos of actors with various emotions on
their faces.

As a result of the program algorithm, the set goals were achieved. The follow-
ing emotions were detected: contempt, happy, fear, disgust, sad, neutral, surprise.
Next, to assess the adequacy of the model, a forecast was carried out (evaluation
of images using the calculated parameters of the neural network. The percentages
next to the category name show the probability of detecting a given emotion (Fig.
3).Parametric optimization of ontologies in an artificial emotional intelligence sys-
tem completed successfully.
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Annotation. The work investigated the processes of self-organization in a
chaotically moving system of dynamic domain structures arising in films-crystals
of ferrite garnets. The dependence of the appearance of such structures on the
amplitude and frequency of a continuously operating alternating magnetic
field was revealed. A wide variety of DDSs have been obtained, and it has been
experimentally shown that the type of self-organization in the system of magnetic
domains changes depending on external conditions. These studies focus on helical
dynamic domains. Three samples with different characteristics were considered.

Keywords: Domain structures, spiral domains, angular state, alternating
magnetic field, frequency.

Experimental technique
In experimental studies, the microvideo filming method was used. The instal-
lation on which the research was carried out is shown (Fig. 1)
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Figure 1. Experimental setup

. monochromatic light point source;

. flash lamp;

. focusing lens;

. rotating mirror;

. polaroid;

. wire coil to create a constant magnetic field,;

. wire coil to create an alternating magnetic field;
. stand for samples of yttrium garnet films;

. Polaroid for analyzing light in a microscope;

. video camera

ammeter

table

. reference resistance
oscilloscope s1-83

alternating field amplifier

. generator g3-112

rectifier VSA-5K

laboratory autotransformer

. individual lamp power supply

The phenomenon of dynamic self-organization in films of ferrites — gar-

nets

The discovery of the phenomenon of dynamic self-organization in films of

ferrite

s - garnets with perpendicular anisotropy was reported in the works of Gerta
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Semenovna Kandaurova - professor, doctor of physical and mathematical scienc-
es, department of magnetic phenomena of the Ural State University named after
Gorky (Ural Federal University). A previously unknown special excited state of a
multi-domain magnetic medium, arising in a spatially homogeneous continuously
acting magnetic field, called the angular state, was described. This state appears
in FG films under low-frequency pumping by an alternating magnetic field (102
—104).

The characteristic features of the speaker are:

The emergence of ordered dynamic domain structures (DDS) occurs in a lim-
ited amplitude-frequency (HO—f) region. In this region (HO — f), self-organiza-
tion processes occur in a system of chaotically moving domain boundaries and
ordered, stable DDS of various types are formed (spiral, ring domains, “leading
centers” of various types). The presence of a number of quasiperiodic processes,
the main of which are the emergence and disappearance of ordered systems of
dynamic domains (DD), alternating “emission” of DD of alternating polarity, etc.,
the frequency of these processes is several orders of magnitude lower than the
frequency of the exciting field; emerging ordered DDS are characterized by trans-
lational and rotational motion, quasi-periodic changes in their size and shape; the
presence of the waiting time necessary for the formation of a macroscopic ordered
configuration from a chaotic system of domain boundaries. Strong dependence of
angular state, parameters and emerging DDS on the frequency and amplitude of
the alternating pump field (additional alternating field).

A striking feature of this state is that the emerging ordered DDS (SD) “live” for
some time Tg surrounded by a disordered (chaotic) structure, and then disappears.
After some time Tw (waiting time), a new (or several new) ordered structure
emerges from chaos in this section of the sample, etc. Thus, as long as the pump
field is in effect, quasi-periodic processes of the chaos-order transition occur.

Experiment results

Experimental studies were carried out on three samples, with different chem-
ical compositions and different thicknesses. The results obtained are described
below.

Sample Ne 1

Let us consider the processes occurring in the domain system with an increase
in the amplitude HO of the sinusoidal magnetic field in the FG film for sample No.
1 with the composition (TmBi)3(FeGa)5012, having a thickness of 5 pm, and a
static saturation field of 57 Oe. In the initial state, the sample has the usual laby-
rinthine domain structure (DS) (Fig. 2a). With an increase in the amplitude of the
HO domain boundaries (DWs), they begin to slightly “quiver” and shift from the
equilibrium position, then, at a minimum frequency in the harmonic field, stable
multi-turn beautiful-looking SDs appear (Fig. 2a, c-d). Then their movements be-
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come more intense, they begin to move randomly, and the entire DDS picture
“blurs” at a field strength of HO = 40 — 44 Oe. At H0>50, only chaotic movement of
the domains is visible. There are no signs of any ordering; the movement of the DW
remains chaotic. However, with a further increase in the amplitude of the alternating
field to 46 — 50 Oe, a qualitative change in the state of the multi-domain sample occurs;
As experience shows, the formation of SD begins with a certain minimum threshold
frequency fand occurs only in a limited range of amplitudes (0.6 — 0.8 from the static
saturation field H) and alternating field frequencies (Fig. 2¢).

SD observations have shown that stripe domains under the influence of an
alternating field can twist both clockwise and counterclockwise, i.e. have differ-
ent topological charges q+ and g-. The number of both, on average, remains the
same (The average size of the SD is 900 pm). The entire observed picture of DDS
is mobile and changeable. Individual spirals appear, move along the sample and
disappear, and in their place new SDs are formed.

This continues indefinitely as long as pumping by an external variable field is
in effect. The emerging SDs interact with each other like elastic systems; the pitch
of the spirals in most cases becomes smaller at the points of their contact. The
“lifetime” of an individual SD or a whole complex of such domains is seconds and
tens of seconds. Therefore, the observed DDS was classified as a stable dynamic
domain structure. Various types of helical domains arising in this sample are pre-
sented in Fig. 3.

6

2
i 4 foxI'n

Figure 2. Domain structure in sample Ne 1 at different amplitudes of the
alternating magnetic field
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Figure 3. SD formed in sample Ne 1, under various conditions

Sample Ne 2

In the initial state, sample No. 2 with the composition (YSm)3(FeGa)5012,
having a thickness of 4.6 um and a static saturation field of 96 Oe, has a conven-
tional labyrinthine domain structure. When magnetized in a constant field, the
domain structure changes in the usual way. Spirals can twist clockwise or counter-
clockwise, i.e. have different signs of topological charge (Fig. 3 d-f). These LEDs
differ in their geometry from those formed under conditions of pumping with a
sinusoidal magnetic field. The lifetime T, of the LEDs under consideration is quite
long. At a frequency of 300 Hz, T, can reach 10 seconds, and the larger the spiral,
i.e. the more turns it has, the longer it lives. Between two successive appearances
of LEDs in the observed area of the sample, some waiting time T passes, when
only a gray background is visible (i.e., the movement of the domains is chaotic).
For an area of ~1 mm2 in the center of the sample, the time T  at f=300 Hz is on
average several seconds.

When two SDs with the same or different signs of q collide, they interact as
two elastic systems. The distance between the turns decreases, and a thickening
area is formed (Fig. 4 and 5).

Figure 4. Interaction of helical domains in sample Ne 2
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Figure 5. Behavior of LED in sample Ne 2 in different amplitude-frequency re-
gions

Sample Ne 3
Very interesting and unexpected data are shown on sample No. 3 with the

composition (YSm)3(FeGa)5012; having a thickness of 8 microns, and a static
saturation field of 64 Oe. It is necessary to note the special stability of the spirals
in this sample. In the frequency range 200 — 400 Hz, the lifetime reaches 2 minutes
(Fig. 6). Then it sharply decreases and at frequencies of several kilohertz it has a
value of ~ I second or less. It turned out that spatially uniform constant magnetiz-
ing fields significantly affect the type and quantitative parameters of dynamic SDs.
Figure 6 shows photographs showing the change in the DDS in the same section
of the sample with increasing displacement field Hb = 0 Oe. As Hb increases, the
number of turns in the LED and their size decrease (Figure 6b). With a further
increase in the displacement field, the LEDs become two to three turns (Fig. Sc),
and their rotation speed slightly increases. With a further increase in the Hb field,
the spirals become single-turn (Fig. 5d). Moreover, stable dynamic domains in the
form of brackets and commas are observed. Their lifespan, like the others, is much
longer than the period of pumping. If we compare Figures 6a and 6b, c, we can
also see that instead of interconnected spirals with different topological charges,
isolated SDs with the same direction of twist are formed. When the sign of the Hb
field changes to the opposite, LEDs of a different twist become preferable. Thus,
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the displacement field removes the degeneracy in the direction of twisting of the
spirals.

Figure 6. The influence of the displacement field on the sign of the topological
charge of the LED, at a frequency of 300 Hz and fields H, and H, equal, respec-
tively, to a) 38 and 6 Oe; b) 38 and 8.8 Oe; c) 40 and 8.7 Oe

Conclusions:

The processes of self-organization in a chaotically moving system of dynamic
domain structures arising in films-crystals of ferrite garnets were studied. Films
of various chemical compositions and different thicknesses were considered. Par-
ticular attention was paid to the formation, interaction and destruction of spiral
dynamic domains. The results of processing several dozen photographs of LEDs
taken for different values and signs of H, showed that the type of LEDs arising
in the samples under study depends on many parameters, such as the amplitude,
frequency of the alternating magnetic field, direction of the pump field, thickness
and chemical composition of the sample. Further research is needed to better un-
derstand the mechanism of DM formation.
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